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Virtual reality 
progresses to 
the point where 
people are 
already using it 
in practical 
applications, 

p. 42. 
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TRIS INDIGOe RISC/PC 


Desktop, RISC/PC, under 
$10,000 ... Silicon Graphics. 


It was bound to happen. 

We've taken everything we've learned 
about visual computing and built it into 
powerful systems that everyone can afford — 
the IRIS Indigo” family. 

They pack the hot power of workstations 
and glide by at the cool price of PCs. And 
they’re remarkably versatile — going from 
conceptual design to manufacturing — from 
fast 2D drafting through solids modeling — 
all with our powerful, renowned graphics. 

They’re standards-based machines with 
all the hooks and connections to fit easily 
with other systems. And with a starting price 
under $10,000, they bring unprecedented 
sraphics power to more desks for less money. 

But don’t just take our word for it. Systems 
Integration magazine says IRIS Indigo has, 

“the best price/performance ratio we’ve seen on 
a workstation — or any product for that matter.” 


And they’ve been given both the BYTE Award 
of Distinction and a Digital Review Editor’s 
Choice award. 

See them for yourself. Get our free 20- 
page full-color capabilities brochure, and find 
out where to check out the IRIS Indigo family 
as well as our full line of servers and 
supercomputers. 


Call 1 (800) 800-7441. Ext.15 
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Cutting Blvd. ¢ Richmond, CA 94804 


510/236- -4000 @ Fax: 510 /236-0388 
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Industrial Light & Magic: Terminator 2 ©1991 Tri Stax Pictures All Rights R 
Rights Reserved, You 
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COVER: Described as “a 
fantasy landscape” by its 
creator, sculptor Kenneth 
Snelson, “Chain Bridge Bodies’ 
was produced using Silicon 
Graphics hardware and 
Wavefront Technologies 
software. Film recording 
courtesy of GW Hannaway 
and Assoc. (Boulder, CO). For 
more on the use of computer 
graphics technology in 
sculpture, see page 33. 


Roll Over Rodin 
Just as the industrial 
revolution greatly influenced 
sculptors in the early years 
of this century, so, too, is the 
electronic revolution influ- 
encing sculptors in these last 
years of the century. 
By Barbara Robertson 


42 Virtual Reality 

This first segment in 

our special series on Virtual 
Reality examines the definition 
of the term and explores how 
the technology is already being 
used in a variety of practical 
applications, from shoe manu- 
facturing to kitchen design. 

By Stephen Porter & 

Arielle Emmett 


63. Technology Fusion 


Thanks to a number of 
new translation utilities, 
many firms and user groups 
that require both design and 
analysis functions can now 
implement CAD systems for 
drafting work, and then ana- 
lyze the data using Geograph- 
ic Information Systems. 

By Laura Lang 


Photo Finish 
Many details of the life of 


outlaw Billy the Kid will never 
be known. But thanks to soft- 
ware developed at the Univ. of 
Illinois at Chicago, some 
claims about “the Kid” 
are being debunked. 
By Wesley R. Iversen 
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Introducing Sony’s 20” Multiscan monitor. 


TRINITRON 
_ Super fine pitch 
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Page View Utilities 


© 1991 Sony Corporation of America. All rights reserved. Sony, Trinitron, Super Fine Pitch and Multiscan are trademarks of Sony. Macintosh and the Apple logo are trademarks of Apple Computer, Inc. Screen graphics 
courtesy of Emery/Poe Design, San Francisco. *20" CRT, 19" visual display area. 


This new GDM-1936 high-resolution 
Multiscan monitor is the best way we can think 
of to make your work look better. 

First, because it gives you the crisp, clear, 
bright images you expect from a Sony monitor. 

second, it automatically displays standard 
Macintosh® Il and Macintosh Two-Page appll- 
cations, along with the current major graphics 
applications from the DOS world. 

And third, it lets you customize your display 
screens to suit your style. 

lf you're buying a monitor for yourself, it 
means your desktop publishing, graphics, 
animation and design programs will look great. 

If you're buying 100 for your department, 
it means you can standardize on one monitor 
that will work for most everyone. 


A front-mounted control panel puts 15 user-definable display 
standards at your fingertips. 


WHAT YOU SEE IS WHAT YOU WANT. 


The Sony Display Memory System (SDMS) 
makes this monitor ideal for both Mac-only 
and mixed platform offices. 


Nine built-in settings automatically optimize 


the display to the Macintosh Il and Macintosh 
Two-Page video display standards, plus MCGA, 
VGA graphics, VGA text, 8514/A, 1024x768 
and 1280x1024 standards (both interlaced and 
non-interlaced). 

To customize your display images, our 
Unique front-mounted control panel lets you 
store up to 15 user-definable settings. 
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Each time you change cards or shift 
resolution, you can adjust picture size and 
position, horizontal and vertical shift, and center 
the display on screen. Store the adjustment 
in memory and the next time you use that video 
standard, your customized screen comes up 
automatically. 


WHAT’S IN A NAME? 


Of course, our new monitor has all the 
features you expect from Sony. 

The Trinitron® one-gun picture tube for 
extraordinarily sharp pictures. 

The Super Fine Pitch™ Aperture Grille that 
delivers more electrons to the screen for 
brighter, richer color. 

A high-contrast screen for a crisper, 
clearer display. 

And a coated, vertically flat screen that 
helps reduce eye strain by decreasing glare 
and distortion. 

So if you're really serious about improving 
your image, look at the monitor that gives you 
more ways to do tt. 

The new 20"* Sony GDM-1936 Multiscan 
monitor. The latest in a long line of Sony 
computer products. 

Call 1-800-352-7669 for more information. 


ree 
‘oe 
“Hse mine garetts aH E SETA A ery MURR RI aR ra 


SONY: 


SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 
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Onward and Upward 


hen Philip LoPiccolo joined the CGW staff as editor three and a half 
years ago, he brought with him two things: a commitment to quali- 
ty journalism and a fascination with technology. At the time, he knew 
little about computer graphics, and as a staff editor with three years of 
CGW experience under my belt, I remember feeling somewhat smug in 
my ability to rattle off product names and graphics terminology, as if 
possessing that knowledge somehow made me a wiser soul. 


But the measure of a good editor goes deeper than that, and over the 
course of the next few years, Phil became not only my friend but my 
teacher. His commitment to editorial integrity was solid and unwaver- 
ing. He didn’t just want to know what was new, but what was new and 
different. He didn’t want his writers to ask just “what” and “why” but 
also “so what” and “who cares.” For him, technology was not something 
to be covered for its own sake, but something to be put in context. And 
always, it was to be covered objectively. 


In the end, those values were rewarded. Readers responded, the maga- 
zine grew, and, over the course of the last three years, CGW has received 
more than 20 awards for its layout and editorial content from such orga- 
nizations as the Society for Technical Communication, MagazineWeek, 
and the American Society of Business Press Editors. 


So it is with my best wishes and heartfelt thanks that I now say goodbye 
as Phil leaves us to take on new editorial challenges at the highly re- 
garded Technology Review magazine published by MIT. I have no doubt 
he'll prosper and do well. 


As for Computer Graphics World, it’s onward and upward. As time goes 
on, we'll likely make some changes. The computer graphics market is 
rapidly changing and expanding, causing the needs of our readers—the 
end users of graphics technology—to change as well. Our job will be to 
understand those changing needs and respond to them. 


But the commitment to quality remains. So does the commitment to 
keeping the magazine exciting. To do any less would be a crime. Comput- 
er graphics is a dynamic technology. It is changing the look of our art 
and the look of our movies. It’s helping architects build skyscrapers and 
engineers design products. It’s affecting the way we work, the way we 
play, and the way we teach our children. As a visualization tool, it is 
offering us new insights into the mysteries of the human brain and the 
mysteries of the universe. 


The world is full of magazines that are little more than product catalogs 
or how-to manuals. We pledge to be more than that. We'll cover the 
products and the technology and spark your imagination at the same 
time. And always, always, we will strive for quality. 


Sea 


Stephen Porter 
Editor 
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8836 |i Large-format 
laser plotter 


If getting your engineering drawings 
plotted and printed is costing you shoe 
leather, you need to talk to Xerox. 

Because with our advanced “step- 
saver” plain paper engineering plotters 
and printers, you can print, cut, roll, 
label, stack and sort plots and copies— 
all without leaving your workstation. 

Take our 8836 II—the world’s most 
popular E size large-format laser plotter. 
It’s a high-performance system that’s 
perfect for both fast check plots and 
presentation-quality plots. 

Add our 8810 desktop laser plotter 
and you have a high-speed solution for 
generating manageable A and B size 
check plots and final plots. 
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8810 Desktop laser plotter 


Step Savers. 


And for fast high volume prints of 
drawings and documentation in mixed 
sizes and formats, there’s our 8840 
printer family. The 8840 takes data from 
a variety of sources and makes crisp, 
high resolution prints and plots in 
A through D sizes. 

For economy and flexibility, all these 
step-saver systems use plain paper. 
And at 400 ppi resolution, they deliver 
laser-sharp lines, smooth diagonals and 
superior gray scales. Even better, they 
work with all your favorite applications, 
like AutoCAD* 

Plus, you can take your pick of 
RS-232, Versatec or Centronics parallel 
interfaces for easy connection to all 


mica is 


8840 C High volume 
engineering copier 


major networks, computers, worksta- 
tions and PCs. 

It’s just what you’d expect from 
Xerox Engineering Systems. The lead- 
ing supplier of engineering copiers, 
printers and Versatec plotters for 
document management. 

To find out more, call 800-538-6477; 
in California, 800-341-6060. And see 
how much more productive you can be 
when you step up to Xerox. 


XEROX 


The engineering document company 
Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051 Xerox is a trademark 
of Xerox Corporation. AutoCAD is a registered trademark of 
Autodesk, Inc. © 1991 Versatec, Inc. 


For more information on the 8836 || Circle 250, for the 8810 Circle 251, and for our 8840 Circle 252. 
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Imaging Information 


Images Speak of Real Life 


a ees 2000 


A NEW GENERATION COLOR DIGITAL PRINTIER! 
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pixel Print 


Other applications CAI Soft Ware PS RIP Freedom of Press Professional 
GBA Photo Shop plug-in Image Print Macintosh 


The Pictrography 2000 is unique. It receives digital data, photographically 
reconstitutes, and instantly print the image on paper or transparency. The vivid color, 
smooth tone, and full-bodied texture spell a revolution in digital copy production. 

Full range of applications are on the market. 


See Pictrography at NCGA'92, C.ITHO TECHNOLOGY Booth March 9-12 


[Dealers & VARs] a9 Yo 
. re chs ure é LM CO. ’ LTD. GBA 228 Hawthorne Ave. Los Altos, CA 94022 Tel: 415-948-4711 Fax: 415-949-5005 


PRODUCT PLANNING & DEVELOPMENT DEPT. LaserToday International Inc. 1924 Old Middlefield Way, Mt. View, CA 94043 Tel: 415-961-3015 Fax: 415-961-7631 
i i Bohannon Drive, Suite 220, Menlo Park, CA 94025 Tel: 415-323-6592 Fax: 415-323-4434 
26-30. NISHIAZABU 2-CH e PixoArts Corporation 4600 3 P ; 
: S U C OME, MINATO KU, TOKYO 106, JAPAN Tomio Creations, Inc. 2050 Center Ave. Suite 625, Fort Lee, NJ 07024 Tel: 201-461-3010 Fax: 201-461-8922 
Tel : Tokyo 81-3-3406-2669 Strategic Image Systems, Inc. 2801 Greene St., Hollywood, FL 33020 Tel: 305-920-6688 Fax: 305-923-6807 
Amtex Software Corp. 25 Dundas St., W.Unit 7, Dockside, Belleville, Ontario K8P 3M7, Canada 
Fax: Tokyo 81-3-3406-2122 F 


Tel: 613-967-7900 Fax: 613-967-7902 
Western Data Corp. 15510-A Rockfield Bivd., Irvine, CA 92718 Tel: 714-768-3345 Fax: 714-768-5262 
1331 Columbus Ave. 2nd Floor, San Francisco, CA 94133 Tel: 415-929-7763 Fax: 415-921-0419 
Questar Technologies Inc. 500 Alden Rd. 212A Markham Ont. L3R 5H5 Tel: 416-477-1918 Fax: 416-477-1143 


[Distributor] 

Texnai USA, Inc. 667 Paco Dr. Los Altos, CA 94024 Tel: 415-960-7002 Fax: 415-960-7005 

C. ITOH TECHNOLOGY, INC. 2515 McCabe Way, P. O. Box 19657, Irvine, CA 92713-9657 Tel: 714-660-0506 Fax: 714-757-4423 
[Demo Shops] 


Pangborn Design, Ltd. 275, lron St., Detroit, Ml 48207 Tel: 313-259-0025 Fax: 313-259-5690 CIRCLE 5 ON INFORMATION CARD 


Design Resource Center, Ltd. 120 West Oak St., Chicago, Illinois 60610 Tel: 312-335-1088 Fax: 312-335-1096 


$3.4 Billion Market 
for CD-ROM Technology 


Ships Collide 
to Test Software 
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News in Brief 


An entire encyclopedia—or a decade’s newspapers—scanned in a 
keystroke. Cameras whose “film” can be put in a computer for viewing. 
Hollywood movies pulled up on-screen. That’s the promise of Compact 
Disc-Read Only Memory (CD-ROM) technology, which a new study says 
is poised to become a $3.1 billion consumer electronics hit by 1996. 

The study, conducted by Frost & Sullivan (New York) and titled “The 
US Market for CD-ROM Players and Pre-Recorded Media,” notes that 
previous impediments to CD-ROM-—primarily, the high cost of the 
laser drives which play the optical media, and a lack of database 
products—are vanishing. In fact, the study predicts that, as prices drop 
and database publishers boost offerings, player sales will soar from 
350,000 units in 1991 to 5.4 million by 1996, and database sales will 
boom from 1.4 million in 1991 to an estimated 2.2 million annually by 
1996. 

The growth rate in dollars, though, won’t be quite as spectacular 
because, according to the study, unit prices are expected to erode over 
time. For instance, the typical freestanding CD-ROM player now costs 
$650, and one built into a computer costs $550; by 1996, these prices are 
forecasted to drop to $289 and $244, respectively. Similarly, the 
average database price is $169 now, but the report projects that price 
will be slashed to $75 by 1996. However, overall CD-ROM players are 
predicted to rise from a $217 million market in 1991 to $1.45 billion by 
1996, and database sales during the 1991 to 1996 period are predicted 
to climb from $245 million to nearly $1.7 billion per year. 

The analysis, which also includes survey results conducted among 
owners of home computers, brief profiles of suppliers involved in the 
market, and estimates of their share of CD-ROM players now in use, is 
available from Frost & Sullivan for $2800. 


A series of full-scale collisions between two ships is scheduled to be 
conducted this year in The Netherlands by a consortium headed by The 
Netherlands Foundation for the Coordination of Maritime Research. 
The goal of these collisions is to verify the ability of MSC/Dytran, a 3D 
modeling and analysis program developed by The Netherlands division 
of the MacNeal Schwendler Corp. (MSC; Los Angeles), to predict damage 
from ship collisions and groundings. The results of the full-scale 
collisions will be matched against the computer models to obtain this 
verification and will be presented at a symposium to be held some time 
this year in The Netherlands. 

The final objective of the tests is to design new ships and assess the 
designs of existing ships with an eye toward eliminating disastrous 
environmental spills resulting from damaged ships. Cray Research will 
be working with MSC to provide computer time, technical assistance, 
and visualization capabilities for the project. 


High-Speed GIS for 
Emergency Dispatch 


Leading Vendors 
Commit to PEXIlib 


Buoyant Market 
for Video Cards 
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Scientists at GTE Laboratories (Waltham, MA) have reportedly 
developed a prototype high-speed Geographic Information System (GIS) 
for vehicle navigation, fleet management, and emergency dispatch. 
According to GTE, the GIS can compute the shortest route between one 
point and more than 100,000 other points in a typical street network in 
less than four seconds, or 20 to 40 percent faster than other high- 
performance, shortest-path systems. 

In addition, the system tracks real-time changes in street conditions 
and computes the effects of special cases, such as left-turn delays, one- 
way streets, and different traffic speeds at different times of the day. 
According to George Kocur, manager of the Operations Automation 
Systems department at GTE Laboratories, these capabilities allow for a 
much better level of service. “We can provide faster arrival time and 
with greater accuracy; in emergency dispatch situations, this can save 
lives,” he says. “Additional benefits include reduced fuel and repair 
costs.” The system will initially be marketed to law enforcement, fire, 
and emergency-medical dispatch services. 


The world’s three leading workstation vendors— Digital Equipment 
Corp., Hewlett-Packard, and Sun Microsystems—along with seven 
additional hardware and software companies, have announced their 
commitment to PEXlib, an open standard application programming 
interface (API) designed to advance the development of 3D graphics 
applications for use on all major workstation platforms. Initial support 
for PEXlib includes backing from Convex Computer Corp., Evans & 
Sutherland, Hitachi, Ithaca Software, Kubota Corp., SHOgraphics Inc., 
and Tektronix. 

PEXlib runs on top of PEX, a protocol that provides users with a 3D 
extension to the X Window System, a widely used windowing system for 
distributed client/server environments. PEXlib allows software 
developers to more easily and quickly create 3D graphics applications 
because they can access a standard command set for graphics 
functions—such as rotating or drawing a model—across all supported 
platforms, instead of using different command sets for each platform. 


The number of manufacturers and variety of videographics cards for 
IBM PC-compatibles, Macintoshes, and workstations is growing and will 
continue to grow, according to a study conducted by New Media 
Research (Los Altos, CA), a market research firm specializing in the 
multimedia and presentation graphics industries. 

More than 100 companies—including leaders such as Truevision, 
RasterOps, VideoLogic, and IBM, as well as emergent hopefuls such as 
Cardinal Technologies, New Media Graphics, and RGB Spectrum—now 
manufacture videographics cards of either the frame grabber, video 
overlay, or video out variety, the study reports. Each company is vying 
for a top spot in a worldwide market that New Media Research predicts 
will grow at a clip of 22 percent per year through 1995, when it is 
expected to reach $400 million. 

The study predicts that video overlay cards will dominate the market 
throughout the first half of this decade, with worldwide revenues of $216 
million by 1995 (compared to $90 million for frame grabbers and $103 
million for video out cards). But it adds that many companies offer 
similar products, often using many of the same semiconductor chips. 
Therefore, they must differentiate their products through combinations 
of features and functions, pricing, target users, or distribution channels. 
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CorelDRAW is the world's leading graphics software, used in over 40 countries by over 200,000 people. To encourage the sharing of ideas between our 
international community of enthusiasts, Corel Systems Corp. has organized this $1,000,000 World Design Contest, open to all registered CorelDRAW users 


around the globe! 


Enter and be awarded an outstanding prize package worth $300! 
(Entries must meet minimum qualifying standards.) 


@ Prize package: CD-ROM of CorelDRAW/’'s ArtShow '91; 
Corel coffee mug; mouse pad; key ring. 


@ Worldwide media exposure! Your entry is recorded 
on CD-ROM and distributed around the globe! 


@ You automatically become a member of the Corel Creative Club. 
You receive a club newsletter showing monthly entries and a club pin. 


a 


CATEGORIES 


(B /W or COLOR) 


Desktop Publishing & Presentations: 

ads, brochures, flyers, reports, forms, charts, graphs, 
newsletters, menus, posters, etc. either using CorelDRAW 
alone or with other popular software packages. These include: 
PageMaker, Ventura, WordPerfect, Word, Ami Pro, 
PowerPoint, Persuasion, Hollywood, Harvard Graphics, 
Freelance, PerFORM PRO, Excel, AutoCAD. 


a Logos: corporate |.D., symbols, headlines, logotypes. 
IVI GTi 3. Technical Drawings: maps, architectural drawings, 
Every month you can enter and win in each of nine categories (from Sept. ’91 to industrial designs, medical illustrations. 
ee All first place winners are automatically entered into the Annual World 4 People, Plants, Animals 
@ Corel CD-ROM package: CD-ROM drive: LK-MC 500 Series from 5. Landmarks, Travel 
Panasonic; CorelDRIVER PC Interface Kit; CorelDRAW on CD-ROM : ¢ 
including thousands of dollars worth of extra clipart images. 6. Business, Technology, Transportation 
Round trip paid to Ottawa, Canada, for the Gala Awards Night. 7. Holidays, Thematic Events, Sports 
9 Bonus Prizes 8. Photos / Bitmap applications: prizes awarded for 
@ Ventura Publisher for Windows 3.0 Graphics Vantage Windows the best use of imported scanned photos with CorelDRAW. 
accelerator board from ATI. (Any photos used must be the property of the entrant and 
be included with the entry in 35mm format.) 
@ PerFORM PRO for Windows 3.0 by Delrina Technology Inc. 3 
9. Miscellaneous: t-shirts, signage, album and 


All first place monthly contest winners in each of the nine 
categories are eligible to win these fabulous prize packages: 


@ Contest Trophy; Complete PC System — 


SYSTEM: " Preferred 433 "486 PC System and 
new generation video card 
from CSS Laboratories: 


MONITOR: Color VGA monitor from 
AAMAZING Technologies ; 
LASER PRINTER; Silentwriter2, Model 90 
from NEC Technologies 


SCANNER: HP ScanJet IIC from Hewlett-Packard 


HARD DRIVE: SEAGATE ST1239A Swift Series hard 
drives from Tenex Data Corporation 


@ Contest Plaque; Software Library ; 
Graphics ULTRA Windows accelerator board 
from ATI;IS60 Image Scanner from Ricoh Imaging 


@ Contest Plaque; Software Library. 


@ Software Library. 


The best overall entry of the 9 Grand Prize winners in 
the Annual World Contest wins a 1 kilogram GOLD BAR! 


* ALL DOLLAR AMOUNTS IN U.S. FUNDS. COREL RESERVES THE RIGHT TO MODIFY CATEGORIES. 


FS NEC RICO 


AAMAZING TX SS Seagate BETACORP 


ATl TECHNOLOGIES 


Panasoni 


CSS LABORATORIES 


Office Or OA DELRINAN 


book covers, merchandising products, awards, certificates, 
greeting cards, invitations, cartoons, packaging, etc. 


CORELDRAW! 


Samui re 
SGSGee eee ww i 9 
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CALL US TODAY FOR ENTRY FORMS! 


TEL: (613)728-8200 ext. 1609 
FAX: (613)728-2891 


HEWLETT 
PACKARD 


CA 


TECHNOLOGIES 


Ventura Software LOUIS. Microsoft 
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COREL 


SGi, Compaq 
Part Company 


Survey Says... 


Also of Note 
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Just nine months after they announced a technology development 
agreement to jointly develop products based on Mips Computer Systems’ 
R4000 RISC processor, Silicon Graphics Inc. (Mountain View, CA) and 
Compaq Computer Corp. (Houston) have parted company. At the time of 
the agreement last April, SGI president Edward McCracken called the 
agreement between the two companies “the most important agreement 
we've done as a company,” adding it would help SGI move its 3D 
technology into the mass market. In the wake of the breakup, however, 
McCracken said the failed partnership will have “no effect on our 
company’s product development plans or our view of the opportunities at 
the low end of the workstation marketplace.” According to McCracken, 
the partnership fell apart because the two companies simply couldn’t get 
along. As part of the breakup agreement, SGI will buy back the $135 
million in stock that Compaq had taken in the company. 


The results of a Dataquest survey of 675 workstation users asked to 
rank the products, support, and service of eight workstation 
manufacturers are now available from the San Jose, California-based 
market research firm. 

Titled “Score Report: User Feedback Analysis— Workstations,” the 
survey asked workstation users to rate their satisfaction in eight key 
indicator areas. These areas, in order of importance to the users, were 
quality, footprint, product delivery, connectivity, customer 
commitment/service, performance/upgrade potential, value/price, and 
documentation. The workstation vendors ranked included Digital 
Equipment Corp., Hewlett-Packard, IBM, Intergraph, Next Inc., Silicon 
Graphics, Solbourne Computer Systems, and Sun Microsystems. 

A cumulative look at the survey results for the entire nine-month 
(March to December 1991) history of the quarterly studies reveals that 
Silicon Graphics placed first in overall customer satisfaction, followed 
by Digital, Solbourne, Hewlett-Packard, and Intergraph. 


e Cray Research (Eagan, MN) has signed a three-year agreement 
with the Defense Advanced Research Projects Agency (DARPA) 
that calls for the two to collaborate on the research and development of 
enabling technologies needed for massively parallel processing. The goal 
of the joint effort is to bring the technology into the mainstream of the 
supercomputing marketplace. DARPA will contribute $12.7 million in 
funding support. 
e Agfa-Gevaert, Europe’s leading photographic manufacturer, 
announced support for the Photo CD system from Eastman Kodak 
(Rochester, NY). Agfa will use Photo CD discs as an additional source of 
input for its Digital Print System. 
e Alias Research (Toronto) has resumed shipments of Alias Sketch, its 
3D modeling software for the Macintosh. The company had placed a stop- 
ship order on the product due to some instability in its initial release 
version. 
e The IGES/PDES Organization Steering Committee has named 
the US Product Data Association (Fairfax, VA) as its new parent 
organization, to help manage the development, testing, and 
implementation of product data exchange technology. 
@ In a move to strengthen its Macintosh scanner product line, Mouse 
Systems (Fremont, CA) has acquired Animas Corporation (Ontario, 
CA), makers of the recently introduced Synergizer-2 color flat-bed 
scanner. 

News reported and compiled by Stephen Porter, CGW editor, and 
Audrey V. Doyle, CGW managing editor. 
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Your presentations 
always come together beautifully. 


We know that a lot of time and effort go into 
making a presentation. That’s why we’ve 
designed our large screen projection systems 
from the presenter’s point-of-view. All our pro- 
ducts are designed to make your presentations 
look their best. Bright. Crisp. Focused. 


EASY-TO-USE 


Electrohome projectors feature a remote 
keypad, with menu-driven on-screen instruc- 
tions for fast and accurate set-up. With 
ACON® auto-convergence, image alignment 
is easy as 1-2-3. Simply push 3 buttons on the 
keypad and ACON® does the rest, in under 
3 minutes, to give you the sharpest 
picture possible. 


RELIABLE 


Our projectors enjoy an 


111 Nes ® 


ACON 
is a registered trademark of 
Electrohome Limited 
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enviable reputation for reliability, because of 
our total commitment to quality and continu- 
ous design improvements. With Electrohome, 
you can rest assured that your presentations 
will go without incident. 


COMPATIBLE 


Electrohome has a line of projectors to suit 
your specific needs. Most are compatible 
with high-resolution workstations, terminals, 
PCs, and VCRs. They can be used in front or 
rear screen display, ceiling mounted or in 
portable applications. 


For more information on how we can improve 
your image, call us. We’ve been 

world leaders in large screen 

projection since 1979. 


BELECTROHOME 


A a e ‘ , 5 
For more information call: 


In U.S.A. 1-800-265-2171 
In Canada 1-519-744-7111 


WARNIN 
FAST 

WINDOWS 

AHEAD 


Fasten your 
seat belt and 
snap in the new 
Hercules Graphics 
Station GOLD! 


Windows acceleration plus: 


¢ 32,768 colors 

¢ Graphics processor 
¢ High resolution e VRAM 
¢ High refresh rates °® DRAM (optional) 


pe 4 


Hereules Graphies Station GO 


High-speed, true color Windows... 
and much more! 


Call 1-800-532-0600 for details. 


© Copyright 1991 Hercules Computer Technology, Inc., 921 Parker Street, Berkeley, CA 94710. 510-540-6000. Hercules is a registered trademark and Hercules Graphics Station 
GOLO is a trademark of Hercules Computer Technology, Inc. All other product names are trademarks of their respective cwners, who are not associated with Hercules 
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SGI Crimson 


PRODUCT 
SPOTLIGHT 


Covers Middle Ground 


aving already estab- 

lished itself on the 

high road of work- 
station-based computer 
graphics with its multi-proc- 
essor 4D Power Series and 
on the low (priced) road with 
a family of desktop Indigo 
machines, Silicon Graphics 
Inc. (Mountain View, CA) 
now wants to move into the 
broad middle ground with 
Iris Crimson, a new family 
of RISC-based, single-user 
workstations scheduled to 
ship this month. 

For this deskside family, 
SGI pairs the fastest single- 
chip processer available in 
any of its workstations with 
all the graphics options offered by the 
company—from entry-level to top of 
the line. 

“This new series of machines just 
makes total sense,” says Ken Ander- 
son, editor of The Anderson Report 
(Simi Valley, CA). “Silicon Graphics 
has mind share in the 3D market and 
they’re continuing to protect that turf.” 

All Crimson workstations are 
powered by the new R4000SC chip 
from Mips Inc., which integrates an 
on-board central processing unit 
(CPU) with a floating-point unit (FPU) 
and cache memory. The chip has a 
100MHz internal and 50MHz external 
clock rate. While Mips estimated the 
chip’s performance at from 12 
MFLOPS to 15 MFLOPS and 60.8 
Specmarks, SGI claims even higher 
marks with Crimson: more than 16 
MFLOPS (DP100-by-100 Linpack) and 
70-plus Specmarks. Crimson handles 
from 16M to 256M of CPU memory, 
with, SGI claims, 400M-per-second 
memory transfer rates to the CPU. 

Crimson prices start at $27,900 for a 
CPU-only server with 16M of memory. 
An entry system with a 1024-by-768 
resolution monitor, 8-bitplane graph- 
ics subsystem, software Z-buffer, and 
hardware-assisted dithering for 24-bit 
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color starts at $29,900. 

For accelerated 3D graphics, Crim- 
son accepts the three new graphics 
subsystems recently announced for In- 
digo. The first two, the XS (8-bit color) 
and XS24 (24-bit color), have one ge- 
ometry engine each and an optional 
hardware Z-buffer; the third, called 
Elan (24-bit color), includes four geom- 
etry engines and a hardware Z-buffer. 
Estimated performance ratings from 
SGI show 250K 3D vectors, 60K 3D 
triangles, 25K 3D quads, and 250K 2D 
vectors per second for the single-en- 
gine XS and XS24 subsystems. With 


the four-engine Elan, graph- 
ics performance jumps to 1 
million 3D vectors, 225K 
triangles, and 100K 3D 
quads per second. Starting 
prices for these 3D systems 
on the Crimson range from 
$36,900 to $42,900. 

By comparison, similarly 
configured Indigo systems 
range in price from $13,500 
to $27,000. Although bench- 
mark numbers for the 
graphics subsystems are the 
same on both, Crimson is 
faster overall and it’s more 
expandable. Crimson sup- 
ports two synchronous SCSI 
buses (with disk striping for 
fast data transfer), four 
VME bus slots, and an Ethernet inter- 
face. Thus, Crimson accepts all Power 
series cards including SGI’s highest- 
end graphics subsystems: Crimson 
VGX ($69,900) pumps out 1 million 3D 
vectors, 1.1 million 3D triangles, and 
180K 3D quads per second and gives a 
hardware assist to anti-aliasing and 
texture mapping; Crimson VGXT 
($99,900) accelerates even more com- 
plex real-time texture mapping. “SGI 
builds in a lot of elegance for the 
price,” says Anderson.—Barbara Rob- 
ertson, Senior Editor 
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More RISC for Intergraph 


Two new series of products have joined 
the ranks of Intergraph workstations 
and servers that are based on the com- 
pany’s C400 RISC processor. Inter- 
graph’s new Series 2400 desktop and 
Series 6400 deskside workstations, 
like the previously released Inter- 
Server 6605 and InterPro 6450 and 
6480 workstations, are designed to 
take advantage of the high speed of the 
new processor. 

“The new systems have been opti- 


mized for numerically intensive opera- 
tions found in markets where Inter- 
graph is the leader,” says Eliott James, 
president of Intergraph. The company 
and its third-party vendors now supply 
more than 1000 software packages for 
Intergraph platforms, in the areas of 
architecture, cartography, electronic 
and mechanical design, manufacturing, 
dispatch management, scanning, and 
technical information management. 
Intergraph reports that the C400 
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processor offers two- to three-times 
greater performance than its predeces- 
sor, the C300, in integer-based opera- 
tions and four- to six-times greater 
performance in the floating-point cal- 
culations that are used heavily in 
many technical applications. 

The new 2400 series is targeted at 
low-end 2D/3D applications such as 
model design. The 6400 Series is ori- 
ented toward intermediate to ad- 
vanced requirements involving dy- 
namic vector drawing capabilities and 
smooth rotation, pan, and zoom. 

Both of the new systems are offered 
in a wide range of configurations. The 
minimum configuration includes 16M 
of main memory, a 3%-inch hard disk, 
and a 19-inch monitor displaying 256 
colors. High-end configurations can en- 
compass 256M of memory, up to 5G of 
disk storage, and dual 27-inch moni- 
tors simultaneously displaying 16.7 
million colors. 

The 2400 Series comes with a G+ 
graphics system, featuring 8-bit dou- 
ble-buffered graphics, 256 simulta- 
neous colors from a palette of 16.7 mil- 
lion, and 500K 2D and 300K 3D vec- 
tors per second drawing rates. The se- 
ries consists of the entry-level Inter- 
Pro, as well as the more capable Inter- 
View and InterServe workstations. 

The 6400 is equipped with either 
G+ or Edge II+, an advanced graph- 
ics system offering photo-realistic im- 
aging with 3D Gouraud shading and 
animation sequencing. Capabilities in- 
clude vector update rates of 600K vec- 
tors per second for 2D and 500K vec- 
tors per second for 3D, and a 24-bit Z- 
buffer with hardware anti-aliasing. 
Also incorporated are 24-bit single- 
buffered raster memory planes, plus 
one double-buffered highlight plane. 
InterPro, InterAct, and InterView can 
all be purchased as Series 6400 work- 
stations, as can ImageStation, which 
the company calls its ultimate image 
processing system. 

The 2400 and 6400 series both take 
advantage of the scalar design and 
separate floating-point unit of the 
C400, as well as what the company re- 
fers to as its superscalar dispatched 
and superpipelined operation. Inter- 
graph explains that superscalar dis- 
patch gives the C400 the ability to 
start executing two instructions each 
time the internal processor clock ad- 
vances by one cycle. Nonsuperscalar 
machines, in contrast, can begin only 
one instruction per clock. 

Superpipelined operation provides 
the ability to run at very high clock 
rates, exploiting the capacity of many 
algorithms to divide inherently slow 
operations into many short steps, each 
of which uses separate on-chip logic 
and fits into a single clock cycle. 
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The separate floating-point unit al- 
lows systems to reach 10- to 14- 
MFLOPS performance, an attribute the 
company says is especially important in 
graphics applications. The scalable de- 
sign means that performance can be in- 
creased in the future without redesign- 
ing the chip set. Intergraph estimates 
that future C400-based products will be 
capable of operating at speeds in excess 
of 100MHz and 100 Specmarks, says 


Howard Sachs, executive vice president 
and general manager of Intergraph’s 
Advanced Products Division. 

The products are expected to ship 
this month. Workstation prices range 
from $18,500 to more than $100,000. 
Server prices, which omit the cost of 
graphics adapters and displays, range 
from $13,900 to $100,000. —Jacqueline 
Emigh, Freelance Writer 
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IBM Also Adds RISCs 


Five new models of work- 
stations/servers form the 
core of a constellation of 
new RISC System/6000 
products from IBM. Other 
products introduced in a 
recent announcement in- 
clude the latest release of 
the RISC/6000 operating 
system, AIX 3.2, adapters 
for high-speed FDDI and 
IBM mainframe systems, 
a suite of CASE applica- 
tion development tools, 
and NetWare for 
ATX/6000, among others. 

The RISC/6000 Power- 
Station/PowerServer mod- 
els are made up of three 
new desktop systems, the 
220, 340, and 350, and two 
new deskside systems, the 
520H and 560. All models 
use AIX/6000, IBM’s stan- 
dards-based version of Unix, and each 
is available as either a stand-alone 
workstation or server or a network-at- 
tached diskless system. Both desktop 
models feature integrated Ethernet 
and SCSI. 

According to Bill Filip, president of 
IBM’s Advanced Workstations Divi- 
sion, the entry-level station, the 220, is 
intended for electronic design, techni- 
cal publishing, and other applications 
where cost per user is a key criterion. 

The 33MHz system comes with 16M 
of memory standard, plus the new 
Power Gtl, an entry-level graphics 
adapter complete with monochrome, 
gray-scale, and color support. Users 
can choose between 160M or 400M of 
disk space. 

At the mid-range of the product line 
are the 33MHz model 340 and the 
42MHz model 350, aimed at designers, 
researchers, small-business owners, 
and department heads within large 
corporations. The mid-range systems 
are available with the user’s choice of 
16M or 32M base memory and 160M 
or 400M of disk space. 

The two deskside systems, the 


25MHz model 520 H and the 50MHz 
model 560, are at the upper end. The 
company reports that the 560 produces 
the high number-crunching power 
needed by scientists and researchers, 
together with the speed needed for 
large multi-user applications. For the 
520H, base memory is 16M and disk 
space is 400M. For the model 560, base 
memory is 64M and disk space is 
800M. 

IBM reports that the model 220 is its 
least-expensive RISC/6000 worksta- 
tion ever, and the model 560 its most 
powerful. 

Among the other new products, the 
FDDI adapter allows the RISC/6000 
stations to run on high-speed fiber net- 
works, while a new Block Multiplexer 
Channel Adapter connects the 
FIX/6000 to the IBM Enterprise Sys- 
tem 9000 and ES/3090. 

The new release of RISC AIX, Ver- 
sion 3.2, supports all the new worksta- 
tion models, with the selected en- 
hancements needed for the model 220, 
the data-less versions of the models 
340 and 350, and both adapters. 

The new CASE development prod- 
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Sony MultiScan® Projectors 


For years the 


competition has 
tried to create a 
MultiScan® projector 


as versatile as our 
H-1270Q. 


Introducing The 
VPH-1251Q 
SuperData™ 
MultiScan® 
Projector. 


It isn’t easy to improve on 
the industry standard but 
Sony has done it with the 
VPH-1251Q0 SuperData™ 
projector. It combines some 
very advanced features and 
avery competitive price. 
With a horizontal scan rate 
of 15—58 kHz, the VPH-1251Q 
is versatile enough to handle 
video input, HDTV, PC based 
computer graphics and any- 
thing in between. Our 7" 
CRTs mean superior picture 
performance—more accurate 
color reproduction, high 


brightness, finer beam spot 


size and greater reliability. 
New HACC lens technology 
and improved dynamic focus 
circuitry allows sharper 
focusing across the whole 
screen no matter what the 
size, from 70" to 300." And 
remote control operation 


and memory features make 


PRODUCT DISTRIBUTION 
(BY MARKET) | 


A true workhorse. The VPH-1251Q 
handles all standard business 
presentation programs—and then 


Now they’re going to he 


The VPH-1251Q is the perfect way 
to present your corporate message— 
whether it’s in PAL, SECAM, NTSC 
or NTSC 4.43. 

the VPH-1251Q easier than 
ever to use. 

Advanced features, top- 

end performance and great 
value. Sony’s VPH-1251Q, the 


new industry workhorse. 


we to try twice as hard. 


Introducing The 
VPH-1271Q 
SuperData™ EX 
MultiScan® 


Projector. 

The VPH-1271Q0 takes the 
technological advances of 
the VPH-1251Q even further, 
establishing the new bench- 
mark. The VPH-1271Q'’s 
expanded bandwidth of 70 
mHz combined with a hori- 


zontal scan rate of 15—85 kHz 


The VPH-1271Q/‘s improved band- 


width specs provide crisp images 
with more detail. 


The VPH-1271Q—for optimum 


projection of sophisticated high- 
end CAD /CAM weorkstation 


means sharper, more accu- 
rate images—from video and 
spreadsheets to high-end 
computer generated graphics, 
HDTV and CAD/CAM work- 
stations—the VPH-1271Q 
does it all. 

Of course, the VPH-1271Q 
takes advantage of Sony’s 
advanced HACC lens tech- 
nology and 7" CRTs fora 
crisp picture. Combine this 
with a 21 point zone registra- 


tion system to ensure accu- 


rate registration from corner 
to corner, high contrast and 
resolution of 1280x1024 
and you have one of the 
best pictures possible. In 
fact, everything about the 
VPH-1271Q is state of the art. 
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The VPH-1271Q incorporates 

a 21-point convergence system 
coupled with improwed dynamic 
focus circuitry to assure the highest 


Picture performance. 


So when the presentation is 
on the line and you have to 
look your best, it’s good to 
know you can’t get any better 


than Sony. 


introducing The 
PC-1271 Signal 
Interface 
Switcher. 


With Sony’s IFB series inter- 
face boards installed, the 
PC-1271 can accept up to 
eight signal inputs, giving 
you remarkable system 
flexibility. The PC-127]1 is 
easily connected to the 
VPH-1271Q or VPH-1251Q 
via a single CCQ-BRS multi- 
cable and incorporates a 
cable compensation circuit 
to assure the RGB band- 
width of 70 mHz is main- 


tained—even with cable 


lengths up to 50 meters. 


The PC-1271 also offers 
a large power supply for 
operation of the IFB-3000 


line doubler/scan converter. 


The Sony 
iIFB-3000* 
Completes 
The Picture. 


Sony introduces the IFB-3000 
line doubler/scan converter 
for use with any MultiScan® 
projector. The IFB-3000 
effectively doubles the 
number of TV lines, virtually 
eliminating the inherent 
annoyances which accom- 
pany any large screen pro- 


jection such as line flicker 


and line structure. The end 
result—you get the best 


picture possible. 


Find Out Why 
The Competition 
is Seeing Double. 
With the new VPH-1251Q 
and VPH-1271Q, Sony has 
re-established the standard 
for MultiScan® projection. 
Advanced features, compet- 
itive prices, plus powerful 
options like the PC-127]1 
Signal Interface Switcher 
and IFB-3000 Line Doubler. 
To learn more about the 
systems that have the 
others playing catch-up, 
call 1-800-635-SONY ext.551. 


© 1992 Sony Corporation of America. 


Sony, MultiScan and SuperData are trademarks of Sony. 
MacRenderMan is a trademark of Pixar. 
AutoCAD is a registered trademark of Autodesk, Inc. 


*Must be installed in PC-1271. 


SONY 


Sony Business and Professional Group 
3 Paragon Drive 
Monwale, NJ 07645-1735 


ucts are built around a new framework 
system, the AIX Software Develop- 
ment Environment (SDE). “The new 
[CASE] products will help establish 
the RISC/System 6000 as a major plat- 
form for application development in 
the Unix environment,” remarks Filip. 
More than 20 third-party developers 
have stated intentions to integrate 
their CASE products into the frame- 
work, a system designed to help tools 
communicate with each other. 


Another software system, NetWare 
for AIX/6000, is based on the latest 
version of Novell’s NetWare for Unix 
product. IBM says its new system al- 
lows files, application software, and 
peripherals to be shared in a way that 
is transparent to the user. 

IBM also announced a new AIX Con- 
figuration Management Version Con- 
trol (ACMV) system; AIX Info- 
Crater/6000, a set of online productivity 
tools for managing libraries of data; and 


New Multimedia Board 


Truevision has introduced the Bravado 
Video Multimedia Engine, a VGA 
board that comes with full-color video- 
in-a-window and integrated audio. 
When several boards are used within 
the same PC, the user can view multi- 
ple windows on the VGA screen. 

Initially, the Bravado is being tar- 
geted at OEMs and systems integra- 
tors, who are developing products that 
range from integrated multimedia sys- 
tems to boards and software for spe- 
cialized multimedia applications. 
Eventually, Truevision foresees uses 
that encompass business presentation 
graphics, video editing systems, video- 
conferencng and video mail, kiosks 
and interactive advertising systems, 
and computer-based training systems. 

“Target markets include everything 
from corporate/government training 
centers to shopping malls and muse- 
ums, as well as higher education,” says 
Dave Swan, executive director of sales 
and marketing. 

Available in 8-bit and 16-bit ver- 
sions, the Bravado displays full-color 
(4:1:1) YUV, 21-bit-per-pixel (equiva- 
lent) video from any one of three video 
input sources. The engine has up to six 
video input connectors, three compos- 
ite and three S-video. The connectors 
allow for any combination of up to 
three composite and/or S-video (NTSC 
or PAL) inputs. Bravado also accepts 
two stereo or four monaural inputs for 
audio passthrough. A built-in amplifi- 
er makes output possible to nonampli- 
fied as well as amplified speakers. 

The board ships with a Windows 3.0- 
utility that controls video as well as 
audio sources. Drop-down menus let 
the user select video sources, manage 
laser discs, VCRs, and other external 
video devices, control video and audio 
parameters, load video, grab frames, 
and store images in a variety of for- 
mats, including TGA. 

The video is shown in a scalable win- 
dow on a noninterlaced display that is 
concurrent with regular text and graph- 
ics. Multiple boards are cascaded togeth- 
er to provide multiple video windows. 
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VGA overlay, another key capabili- 
ty, allows VGA graphics and live video 
to be combined in a window for titling 
and presentation purposes. 

In addition to these features, the 16- 
bit board offers a V-bus, encoder bus, 
and audio bus. The V-bus provides the 
ability to accept high-speed data com- 
pression add-on boards, while the encod- 
er bus does the same with regard to a 
daughter board for recordable video in- 
put. The audio bus is ready to receive 
add-on modules for musical instrument 
digital interface, synthesizer, and audio 
digitizing sampling capabilities. 

“Truevision has always been ‘the 
name’ in broadcast-quality video. Bra- 
vado takes that same quality level and 
applies it to some new functions that 
aren't really available elsewhere, such 
as video overlay. The product appears 
to be a good all-around board for the 
person who wants to mix computer 
graphics and full-motion video,” notes 
Nick Arnett, president and chief ana- 
lyst at Multimedia Computing Corp., a 
Santa Clara, California-based market 
research firm. Arnett adds, though, he 
can’t make a definite assessment until 


a new GUI for AIX that features sup- 
port for X Windows Version 11 Release 
4, the OSF/Motif interface, and x.desk- 
top 3.0. 

IBM is planning to release the prod- 
ucts on a staggered basis from now 
through August. Prices range from 
$650 to $40,900 for the software, de- 
pending on system and numbers of us- 
ers, and from $6345 to $64,110 for the 
workstation/servers.—JE 
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the board comes to market. 

Comments Ed Kaminski, executive 
vice president of Kamdon Interactive 
Systems Inc. (Muncie, IN), “High-qual- 
ity images are easily manipulated and 
controlled under Microsoft Windows. 
The ease with which images can be 
scaled and moved makes Bravado a 
‘must have’ for any serious multimedia 
user.” Kamdon, a third-party develop- 
er, is working on a custom-designed in- 
formation system that incorporates 
touchscreens as well as Bravado. 

Other third-party products now in 
the works include a video-editing and 
device-control system, a multimedia 
security management information sys- 
tem, MPEG and JPEG compression 
boards, an RS-232-controllable video- 
tape deck, a multimedia database, a 
multimedia authoring system, and an 
application that offers remote control 
and loading of videos at multiple sites. 

The eight-bit Bravado board is priced 
at $1295. The 16-bit board is expected to 
ship during the second quarter. At press 
time, Truevision had yet to decide on a 
price for the more elaborate device.—JE 
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Test View The Hitachi 
ACCUVUE? 


All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi’s 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 


ACCUVUE and ACCUFINE are trademarks of Hitachi America, Ltd. 
Mac is a registered trademark of Apple Computer, Inc. 
Actual photographs of monitor images. 
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See The Difference In 
High-Resolution Color 
Monitors. 


fine lines. Our optional dynamic focus makes 


graphics even sharper—right to the corners. 

High Reliability: Custom LSIs and hybrid ICs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. 

To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 


either (201) 573-0774 
or (510) 785-9770. Our Standards 
Set Standards. 
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The Market at Large 


Thanks in part to the workstation market, 
the graphics industry is poised for growth 


By John Gantz 


hile most of the computer industry sang the 

blues in 1991, the computer graphics indus- 

try only hummed them. Yes, times were 
tough, and some computer graphics companies and 
markets felt the pinch of global recession. But overall, 
vendor revenues grew, partly because of the increase 
in workstation applications and because the worksta- 
tion market grew. 

The contrast is pretty stark. In 1991, according to 
Dataquest (San Jose, CA), computer market revenues 
dropped 8 percent, due in part to low mainframe, 
minicomputer, and PC revenues. IBM, whose reve- 
nues dropped for the first time since 1946, lost $6 
billion for the year, and the world’s second largest 
computer vendor, Digital Equipment Corp., posted its 
first ever operating loss. Yet, revenues for computer 
graphics markets grew by 10 percent. 

With the only real growth in the systems market 
being in workstations—which grew more than 14 per- 


Contributing editor Jonn Ganiz is vice president, chief analyst with the 


market research firm Dataquest (Framingham, MA). 


cent in revenues last year—it’s to the advantage of 
the graphics industry that more than 33 percent of its 
revenues comes from workstation applications. 

It might even be the other way around, or at least a 
matter of symbiosis. Computer graphics technologies 
and applications are wending their way into main- 
stream computing. The tremendous explosion of com- 
puter-aided design (CAD) and electronic publishing 
seats alone—more than 7% million seats between 
them—means the computer graphics market can no 
longer be considered a specialty. So surely this mar- 
ket is helping to sell workstations. 

The computer graphics market has done better 
than some of the more general-purpose segments of 
the computer market for a number of reasons: 


e Time-to-market pressures are keeping the mechanical 
CAD (MCAD) growth rate higher than 6 percent, de- 
spite the slowdown in the US aerospace and automotive 
industries, and new 3D modeling algorithms are in- 
creasing the productivity of mechanical engineers. 

@ The collapse of the high-end electronic publishing 
market has been offset by the growth of the PC-based 
market. The availability of Windows-based user in- 


The computer graphics market grew, despite a year of war and economic pestilence, to $37 billion 
worldwide in 1991. By 1996, it is projected that the market will be just more than $65 billion. 
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More functionality comes standard. 


DrawingBoard II includes 18 user- 
recordable macro blocks in the surface 
menu, as well as up to 16 additional 
user-recordable macro 

buttons from the cur- 
sor or pen. 
And up to 
three sets of 
tablet operational formats may 
be saved and recalled with one menu 
selection. 

More compatibility. DrawingBoard II 
is available with Autodesk Device Inter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 


~ Better. 


New user-designed ultra-light cordless cursors and pens with 
tilt, pressure and proximity sensitivity available. Corded 
models feature new super-flexible cord. Highest resolution: 
2540 lines/inch. Highest accuracy: + 0.010 inch. 


And lots more buyer protection! 
DrawingBoard II comes with a 
lifetime warranty on pen, cursors and 
tablets* a CalComp exclusive. 

Most of all, CalConip really does 
cost less. Up to 48% less comparing 
suggested retail prices. 

So when you're shopping for a new 
digitizer, remember that DrawingBoard 
II is the right choice—more and less. 

For more information, call now: 


800-932-1212. In Canada, 416-635-9010. 
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terfaces and aggressively priced Macintoshes has 
helped keep the desktop publishing market growing, 
despite the fact that it’s almost a decade old. 

ein the AEC (architecture, engineering, and con- 
struction) market, unit and revenue growth have 
been helped by the relatively low penetration rate of 
CAD seats in the AEC profession. 

e The market for mapping/GIS (Geographic Informa- 
tion System) technology is at a similar point in the 
product cycle. Mainframes and large databases are 
rapidly giving way to new PC and workstation appli- 
cations, lowering the barrier to entry and opening 
more commercial applications. The availability of sur- 
vey and map data in digital form is also helping. 

e The key market driver in science and medicine is 
the rapidly falling cost of workstations, which can 
help leverage hospital investments in expensive com- 
puter-aided tomography (CAT) and magnetic reso- 
nance imaging (MRI) scanners. And falling per-seat 
costs, along with new simulation and rendering algo- 
rithms and software tools, are turning scientific visu- 
alization from a concept to a market. 

e Growth in private TV and cable networks and vid- 
eoconferencing are helping keep the visual communi- 
cations market solid. Further, the market is migrat- 
ing toward digital post-production equipment, which 
is lowering entry costs. Ultimately, it will be able to 
look to multimedia, a small but growing market, for 
significant future growth. 


In a year of war and economic pestilence, the com- 
puter graphics market grew to $37 billion worldwide. 
By 1996, it will be just more than $65 billion. If sheer 
survival was the key event of 1991, other events have 
helped shape the market. For example: 


e@ Microsoft began volume shipments of Windows 3.0. 
As more applications are ported to the Windows envi- 
ronment, the opportunity for more graphical compo- 
nents in those applications increases. 

e IBM and Apple announced their joint venture, Tali- 
gent, to develop an object-oriented operating system 
for the desktop, and Hewlett-Packard and Sun Micro- 
systems collaborated on software development tools 
that extend object management technology beyond 
graphical user interfaces. Couple these events with 
others, like the availability on multiple platforms of 
DEC’s compound data dictionary, a key tool in devel- 
oping multimedia applications, and you see signs that 
the software development infrastructure is in place to 
develop more compound applications. 

@ Several CAD frameworks were announced or of- 
fered. CAD is no longer the automation of discrete 
engineering or drafting tasks; it’s a complete, inte- 
grated business process. 

@ The formation of the Advanced Computing Environ- 
ment (ACE) and infusion of investment into Silicon 
Graphics are signs that vendors hear the market’s 
need for open, standard systems. Falling hardware 
costs will be joined as a market enabler by the avail- 
ability of common platforms from many vendors. 

e The bundling of high-quality, 2D/3D color technol- 
ogy in workstations costing less than $10,000, and 
reasonable graphics in workstations costing less than 
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$5000, signal manufacturers’ realizations that graph- 
ics is a way of life for workstation users. For instance, 
IBM, in its January 21 announcement of its low-end 
Power workstation, chose to foresake cracking the 
$5000 barrier to provide customers with a high-res, 
high-performance graphics adapter and monitor in 
the belief that the market wanted improved graphics 
more than it wanted sub-$5000 workstations. 

e@ Stardent died but left a legacy of medical visualiza- 
tion applications starting to achieve clinical success. 
More mainstream vendors, like IBM, Silicon Graph- 
ics, and DEC, will pick up the platform slack. 

@ The acquisition of McDonnell Douglas’ Unigraphics 
Division by Electronic Data Systems (EDS) and IBM’s 
equity commitment to Dassault Systemes signal the 
fact that the CAD market is now critical to these for- 
merly commercially oriented companies. 


Out of the six application segments that make up 
the computer graphics market, the mapping market 
segment is forecasted for the most growth. Factors 
spurring this growth include GlSes that are easier to use, 
and databases that are easier fo maintain and access. 


@ Increased acceptance of graphics standards like 
GKS and PHIGS were just one sign of the continual 
integration of functions in computer graphics. 


While it’s nice to see the computer graphics market 
advance, the real story must be told at the segment 
level, for the computer graphics market is but an ag- 
gregate of many smaller markets. While many of 
these segments rely on the same graphics technology 
and hardware/software platforms, they exhibit radi- 
cally different market dynamics. 

The largest of them is still CAD, accounting for al- 
most one-third of the aggregate market. Next are sci- 
ence and medicine, made big by the scanner market, 
and graphic arts, which includes billions of dollars 
worth of desktop publishing tools. 

But segment growth rates are different enough 
that, within five years, the CAD market will shrink 
to just more than one-fourth of the market, as faster- 
growing, less-mature markets overtake it. 

Across all markets, the star product segment will 
be software. Ironically, hardware unit growth may of- 
ten be as high as software growth, but falling average 
system values will dampen revenue growth. Software 
prices may fall on average, as more minicomputer 
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By 1996, host-based systems will fall prey to the workstation, which will predominate as the platform type 
most offen used in computer graphics applications. (Note: Specialized systems include such tools as medical 
scanners and non platform-based video production equipment) 


and mainframe software vendors develop “lite” ver- 
sions for PCs and workstations, but in general, aver- 
age software system values within a hardware-sized 
class will stay flat or even rise. 

By mid-decade, the workstation, which today is the 
platform in 40 percent of graphics applications, will 
be the platform in more than 50 percent of them. The 
PC’s share will remain steady at just under one-third, 
with host-based systems falling prey to workstations. 
Were it not for the large population of PCs and Macs 
in the graphic arts and, to a lesser extent, the AEC 
markets, that penetration would be even higher. 

Understand that the numbers pitting PC share 
against workstation share may be as much the result 
of definition as of device shipments, since the bound- 
aries between the two are blurring and, by 1996, after 
Microsoft’s NT operating system and the Intel 80586 
have been shipping for several years, may be so 
blurred as to be nonexistent. The same with ACE 
platforms, which will run on both Intel- and MIPS- 
based RISC platforms by then. 

But no matter what, workstation- and client/server- 
based computer graphics will predominate over multi- 
user systems serving legions of graphics terminals. 

Within the six application segments into which CGW 
categorizes the graphics market, growth and dynamics 
vary. The following sections look at each segment. 

Design Engineering (CAD/CAM/CAE, design 
simulation, industrial design): Mechanical CAD en- 
compassed 69 percent of the 1991 design engineering 
market. IBM maintained its market leadership in the 
CAD (including AEC and GIS) market through 1991 
with a share of 11 percent, but Intergraph closed the 
gap to within four points by growing 18 percent— 
despite the fact that it didn’t get its full line of Clip- 
per-based workstations out the door until this past 
January. Vendors with more than 2 percent share in 
the worldwide market, in order of share rank accord- 
ing to Dataquest, are Prime/Computervision, DEC, HP, 
Sun, Fujitsu, NEC, Compaq, EDS-Unigraphics, Mentor 
Graphics, and Siemens. 

The major events in MCAD were the continued ac- 
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ceptance of parametric and variational geometry as a 
3D modeling technique and the shifts in the supplier 
line-up. The most dramatic acquisition was EDS’ ac- 
quisition of McDonnell Douglas’ Systems Integration 
subsidiary, which yielded EDS the Unigraphics line 
and AEC/GIS products. Next was IBM’s equity invest- 
ment in Dassault, for which it traded its Cadam de- 
velopment group. Other product advances continued 
apace, with major product revisions in Computervi- 
sion’s CADDS, PDA Engineering’s Patran 3, and 
SDRC’s Ideas software. Design optimization has 
evolved as the new CAD feature of most interest, but 
so far there is no standard definition of it, and data 
management has arisen as a major area of interest for 
MCAD users. 

Architectural Design (AEC CAD, facilities plan- 
ning and management, civil engineering, construc- 
tion): Despite the real estate bust, long-term, world- 
wide revenue growth in the AEC market is still ex- 
pected to exceed 14 percent per year. Market growth 
for 1991 was helped, in part, by the fact that the glob- 
al design firms bought high-end systems to support 
international projects, such as the rebuilding of Ku- 
wait. At the low end, the continued drop in platform 
prices and expansion of Autocad features and support- 
ed platforms helped keep the market solid. Since Au- 
todesk and Intergraph are the number one and num- 
ber two vendors in the market in terms of software 
revenue, if they do well, the market does well. 

Another reason the market remains bright is the 
low per-capita penetration rate of AEC CAD tools. 
Couple this with the fact that architects are increas- 
ingly aware of the labor-saving and competitive ad- 
vantages of AEC CAD, and you have reasons for ar- 
chitects to buy CAD tools, even when business is slow. 

The other sectors of the AEC market have varying 
prognoses. The growth of the facilities design market 
will be affected by the real estate business and the 
fragmentation of the facilities management profes- 
sion. Hence, it will grow more slowly, perhaps merg- 
ing into something like GIS as it gets more graphical. 
Growth of the civil engineering and process plant de- 
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Choose Your Tools Carefully 


The right graphics software is the key to powerful presentations 


Throw away your pencils, 
T-squares and sketch pads, because 
you won't be needing those tools any- 
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imagination and software from 

AT&T Graphics Software Labs. 


We have software that will help you meet 
all your graphics challenges. From simple 
business graphics to sophisticated 3D 
modeling and animation, AT&T offers the 
widest range of TARGA™-based graphics 
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sign market will depend on the pace of new builds and 
major renovations, but because of project complexity, 
the use of CAD/CAE tools will be mandatory. 

Mapping (Geographic Information Systems 
[GISes], geophysics, cartography, business mapping): 
This market sported a 29 percent growth in software 
revenue in 1991. Aiding and abetting its growth were 
the continued government purchases of GISes and the 
worldwide nature of the market. With less than 35 
percent of today’s GIS market in North America, the 
stronger European and Asian economies helped the 
market stay above the fray and helped market lead- 
ers Intergraph and ESRI grow by double digits. 

Other factors helping the market grow include the 
development of segmentation technologies that make it 
easier for GIS users to slice and dice their giant data- 
bases, the availability of better digital land map data, 
and better tools for desktop use of GIS data. While just 
more than 60 percent of mapping/GIS applications are 
on workstations today, by mid-decade that number will 
be more than 80 percent. A significant amount of map- 
ping activity may even take place on PCs and Macs, 
particularly in conjunction with data analysis, that 
doesn’t get counted as GIS/mapping 
because it’s a casual application. 

But for the market to grow at the 
forecasted rate, vendors must con- 
tinue to make GISes easier to use, 
databases easier to maintain and 
access, and investments pay off in 
recognizable productivity or cost 
savings. They must also increase their target market- 
ing, as GIS market growth will be built one application 
at a time and one industry at a time. 

Science and Medicine (visualization, imaging 
and analysis, mathematical modeling): Thanks to the 
worldwide market for expensive medical scanners, 
this market is big. But even without the scanners, it 
would still be large because of the value of automa- 
tion surrounding the scanners. That value comes in 
both scanner productivity and in better diagnosis. An 
example of the latter is the new technique of stereo- 
tactic radiosurgery, in which visualization software 
directs radiation beams zapping tumors in areas too 
vital to support surgery. 

The past year was a watershed for medical imag- 
ing, even with the demise of Stardent. Although the 
workstation pioneer died as a hardware and worksta- 
tion company last fall, it will live on in the visualiza- 
tion applications and environments it leaves behind. 

While the most dramatic visualization break- 
throughs of 1991 were in the medical arena, the scien- 
tific portion of the market is now at more than $500 
million and growing. New rendering algorithms, new 
simulation software, and dropping hardware costs 
keep this sector active. 

Graphic Arts (electronic publishing, illustration, 
design, photo-retouching, prepress, fine arts): The big 
news in this sector is the growth of PC-based applica- 
tions, due to the shrinking cost of PCs or clones and the 
advancement of windowing technology. But also help- 
ing the market grow in 1991 were dropping costs and 
increasing availability of color peripherals and scan- 
ners. Laser printers now cost less than $1000, and color 
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ink-jet printers cost less than $1500. Secondary news, 
since we were already aware of the predominance of the 
desktop PC or Mac as the graphic arts workstation of 
choice, was the waning of growth in minicomputer- 
based turnkey systems, particularly those based on pro- 
prietary operating systems or hardware. 

For the record, note that in 1991, desktop publish- 
ing (DTP) revenues from PC-based systems were al- 
most the same as those for Mac-based systems. This is 
quite a change from a few years ago, when the Mac 
dominated the market. One of the reasons for the 
change is the fact that Apple was late to the color 
DTP market and now faces competition from color 
workstation vendors as well as IBM PCs. 

But all the advances aren’t in DTP. The entire graph- 
ic arts production chain—from input and drawing to 
proofing and output—is still acquiring electronics. New, 
high-speed color printers, like those offered by Iris 
Graphics, are cutting costs of proofing and separations; 
new scanners keep coming on-line at lower costs; and 
second- and third-generation animation and paint pro- 
grams keep raising the penetration rate of automation 
among the nation’s 860,000 commercial artists. 


This past year was a watershed for medical 
imaging, even with the demise of hardware 
and workstation pioneer Stardent. 


Visual Communications (presentation, multime- 
dia, entertainment, video production, business visual- 
ization, training, education): In the year in which the 
movies Terminator 2 and Beauty and the Beast raised 
the bar for entertainment special effects and anima- 
tion, the three big trends remained: the digitization of 
video and film post-production; the growth of CD- 
ROM in training and publishing; and the lack of a 
major multimedia market. 

The digitization of video and film post-production 
goes hand in glove with the emergence of corporate 
television networks as a major marketing and train- 
ing channel and the steady growth of videoconferenc- 
ing systems. The growth of the CD-ROM publishing 
market continues to be served by improved authoring 
systems, lower-priced CD-ROM players, and a recog- 
nition of the medium as a key tool for training and 
documentation. 

The question mark is multimedia and its desktop 
videoconferencing subset. If the definition of multime- 
dia is applications that blend audio, video, text, and 
graphical input, processing, storage, and output, then 
the market has yet to emerge. Yes, there are applica- 
tions in video post-production, computer games, and 
training, but the spreadsheet of multimedia has yet to 
be discovered. 

However, the technology coming onstream, like In- 
tel’s Digital Video Interface, which has already sup- 
ported full-motion video over a local area network, 
and new compression algorithms, will provide the 
kind of nutrient which multimedia entrepreneurs 
need to spawn those applications. In short, there will 
be a market. It’s just not clear when. CGW 
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High-tech 
sculptors give 
an old art form 
a new look 


By Barbara Robertson 


8 n 1926, Constantin Brancusi’s 
© sculpture “Bird in Space” was 
e 2 refused duty-free entry into 

mthe United States by a cus- 
fine official who decided the 4-foot 
tall, curving slice of highly pol- 
ished bronze was a utensil. It took 
a lawsuit to convince the Customs 
Service otherwise. 

Even so, tariff laws defining 
sculpture as the imitation of natu- 
ral objects in their “true” propor- 
tions continued to remain un- 
changed until 1959. Meanwhile, 
artists’ concepts of sculpture were 
changing radically. 


In the early part of the 20th cen- 


Barbara Robertson is West Coast senior edi- 
tor of CGW. 
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tury, sculptors, responding to an 
age of machines and mass produc- 
tion in which the new was rapidly 
replacing everything old, began for 
the first time to assemble sculp- 
tures out of separate pieces of ma- 
terial, to create pure, abstract 
forms, to add movement to sculp- 
ture. Now, as we reach the end of 
the 20th century, the word “sculp- 
ture” encompasses works of art 
that range from the traditional 
and anthropomorphic to the inde- 
finable and amorphous. 

“I believe artists reflect the phi- 
losophy and features of their age,” 
says Rob Fisher, an artist whose 
sculptures have been exhibited 
widely and whose large-scale pub- 
lic works have been installed in 
several countries. During the Ren- 
aissance, Fisher explains, artists 
discovered the science of linear 
perspective. Impressionists were 
fascinated with theories of light. 
Cubists experimented with sci- 


“Breakout,” a cast bronze sculpture 
created by Bruce Beasley, measures 
28-by-44-by-12 inches. The screen 
shots below show the sculpture in 
two design stages: as a 3D 
model and then unfolded 
into a 2D pattern. 
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ence’s space/time theories of rela- 
tivity. Now, he believes, he, for 
one, is responding to the newest 
science: Chaos theory. 

Further, just as the industrial 
revolution influenced sculptors in 
the early years of the century— 
Cubists, Futurists, Surrealists, 
Constructionists—so, too, is the 
electronic revolution influencing 
sculptors in these last years of the 
20th century. 

Bruce Beasley, of Oakland, Cali- 
fornia, whose sculptures have 
found homes in numerous perma- 
nent collections including the Mu- 
seum of Modern Art and the Solo- 
mon R. Guggenheim Museum in 
New York, lectures and writes on 
the subject of computers and sculp- 
ture. He sees sculptors using com- 
puters and computer graphics in 
several ways today: to design 
sculptures with 3D modeling soft- 
ware; to help build sculptures—di- 
rectly through such methods as 
stereolithography, and indirectly 
by generating engineering data 
and shop drawings; to create imag- 
inary systems—some too big to 
build otherwise; for proposal and 
client presentations; and as the 
brains of a system. 

Both Beasley and Fisher are 
among those who use computer 
graphics to design and help build 
sculptures; and both turned to 
computers when the sculptures 
they wanted to build became too 
complex to manage otherwise. 

“I found myself in love with an 
imagery so complicated, I became 
bogged down in the simple me- 
chanics of making the imagery,” 
says Beasley. His cast bronze and 
welded steel sculptures made of in- 
terlocking, intersecting cubes have 
the strength, simplicity, and com- 
plexity of structures found in na- 
ture—an outcropping of rocks on 
the edge of a cliff, a crystal. 

Fisher’s sculptures also reflect 


The suspended sculpture of 
aluminum and stainless steel, 
created by Rob Fisher and titled 
"A Page from the Book of Skies,” is 
shown first as a Computer 
simulation. The piece as it 
appears in the Madinat Yanbu 
Al Siniayah Medical Center in 
Yanbu, Saudi Arabia, is shown 
below. The sculpture measures 17 
meters and varies in width and 
height. 
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the complexity of nature, but in a 
remarkably different manner: It’s 
not unusual for his large public 
works to have as many as 10,000 
different parts. This complexity 
combined with the monumental 
scale of these commissioned works 
requires complex engineering as 
well as design. For example, “Sky- 
harp,” a 15-by-15-by-40-foot-high 
sculpture installed in 1986 above 
the three-story lobby of the Osaka 
Hilton International, is made of 
hundreds of wing-shaped pieces of 
aluminum painted with 
one of nine colors on one 
side and mirrored on 
the other. The alumi- 
num pieces, attached to 
stainless steel cables 
hanging from a special- 
ly designed ceiling, re- 
flect the colors and light 
in the lobby as they 
twist and turn on the 
long chains. “Fandan- 
go,” installed in 1990 in Crystal 
River, Florida, is made of 12 canti- 
levered, kinetic, fan-shaped forms 
made of aluminum and nylon fab- 
ric, each measuring 28-by-56 feet. 
“Symphony of the Air,” a suspend- 
ed stainless steel sculpture in- 
stalled in Scottsdale, Arizona, in 
1991, is 20 feet wide, 46 feet high, 
and 800 feet long. 

“Sculptors can see complicated 
structures in [their] minds,” Fisher 
says. “We can rotate, zoom in, 
scale them. I think it’s this ability 
that makes us sculptors. But we 
want to create tangible visions, 
and as those visions get big or com- 
plicated or made up of thousands of 
parts, they become harder to com- 
municate and build.” 

Fisher began using computers in 
1979, Beasley in 1988. Surprising- 
ly, both still work with 3D models 
in wireframe: Each has found that 
the ability to work in real time 
with complex models is more im- 
portant than being able to work 
with textures; that it’s more impor- 
tant to have precise engineering 
data than to have pretty pictures. 

In fact, when Beasley chose a 
system in 1988, he picked one used 
more by engineers than by artists: 
McDonnell Douglas’ (St. Louis) 
Unigraphics software running on a 
DEC (Maynard, MA) VAX com- 
puter. Until then, he would design 
sculptures in cardboard, translate 
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ate veils of rain in this environmental 


sculpture, called “Symphony of the Air.” Created by Rob Fisher and 
installed in Scottsdale, Arizona, the suspended sculpture is 20 feet 


wide, 46 feet high, and 800 feet long. 


those designs into working models, 
then calculate all the angles of 
those models to convert them into 
larger, final pieces. “I was able to 
do only one or two sculptures a 
year because they were so com- 
plex,” he says. “I had more in me 
than that.” 

Now, the sculptor designs com- 
plicated shapes by creating and 
moving wireframe cubes on- 
screen —slicing through the side of 
one cube with the edge of another 
and then, perhaps, the corner of a 
third. “The dialog that happens be- 
tween resultant shapes is like a 
conversation,” he says. “The inter- 
sections produce wonderful second 
shapes that you can’t predict.” And 
now, the angles are calculated by 
software. 

Also, a custom sub-program, cre- 
ated with help from engineers at 
McDonnell Douglas, helps Beasley 
unfold the model and create a pat- 
tern that he and his assistants use 
to build the final piece: He isolates 
and assigns a number to each 2D 
plane in the outer surface, then 


prints the numbered shapes with a 
large plotter. The result, dozens of 
patterns resembling pieces in an 
intricate jigsaw puzzle, are assem- 
bled into foam core models for cast 
bronze pieces, or are used to cut 
steel surfaces that will be welded 
together into final sculptures. 
With computer graphics, Beas- 
ley gains the ability to work spon- 
taneously with complex designs. 
Ironically, however, one of the fea- 
tures for which he chose Unigraph- 
ics—the program’s unlimited 
“undo” feature, which gives him 
“backward” and “forward” flexibil- 
ity—was dropped in recent ver- 
sions, and the old version won't 
run on newer, faster hardware. He 
is moving now to Hewlett-Pack- 
ard’s (Palo Alto, CA) ME30, which 
he'll run on an HP750 worksta- 
tion. This means he'll have a ma- 
chine with 77 MIPS of compute 
power, instead of 1.2 MIPS. It will 
be interesting to see if the increase 
in speed changes his designs. “If a 
computer could only do what I’m 
doing already [but only] faster and 
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cheaper, I wouldn’t be interested,” 
he says. “That’s just bookkeeping. I 
want the computer to handle the 
level of complexities that we bog 
down in.” 

Fisher, who began using com- 
puters nearly a dozen years ago to 
create complex sculptures, would 
agree. “The computer has allowed 
me to externalize complicated, in- 
tuitive visions,” he says. Even so, 
it wasn’t until “Skyharp,” installed 
in 1986, that he first used comput- 
er graphics (a custom program) to 
“walk though” wireframe designs 
of his immense structures using an 
Evans & Sutherland (Salt Lake 
City) MTS computer. It was an 
eye-opener. “I had no sense of tex- 
ture or lighting, but [the 3D wire- 
frame model] was accurate,” he 
says. “I knew the precise location 
and dimension of every part of the 
sculpture. It gave me a clear sense 
of the volume relative to space.” 

As he “walked” the same, simu- 
lated path through various designs 
for “Skyharp,” he began selecting 
those that evoked the strongest feel- 
ings. Later, when the piece was in- 
stalled, Fisher realized that those 
feelings were observed by people in 
Japan: “Even though the sculpture 
is an abstract, ordered, geometric 
design created on a computer,” he 
says, “I heard them say words like 
‘water flowing, ‘cherry blossoms,’ 
‘fish swimming.’ They got it.” 
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Although Fisher has experi- 
mented with surface renderings 
since then, he’d still never trade 
surface textures for this ability to 
move in real time within a 3D 
space. “Sculpture is first and fore- 
most a 3D experience, and second- 
ly a material experience,” he says. 
On the other hand, he’s impressed 
with the ability to design and view 
3D wireframe models in stereo. 
Stereo not only gives him a greater 
sense of depth, it becomes an effec- 
tive presentation tool for his cli- 
ents. In addition, he’s begun creat- 
ing preliminary designs and pres- 
entations on a Commodore (West 
Chester, PA) Amiga 500 using 
Sculpt 3D/4D (from Byte by Byte; 
Austin, TX) as well as Deluxe- 
Paint II (from Electronic Arts; San 
Mateo, CA). He can pack up and 
carry the Amiga from his studio in 
Bellefonte, Pennsylvania, to the 
family’s farmhouse in the country. 
“It’s nice to do color studies on the 
Amiga,” he says. “But when we get 
to a large-scale architectural envi- 
ronment, the sheer amount of data 
makes it necessary to move onto 
another platform.” 

Now, he’s working on what he 
calls the most challenging project 
in his career: a commission to cre- 
ate a sculpture for the roof of the 
Omnimax Theater in the Carnegie 
Science Center (Pittsburgh). As 
planned, it will be a monumental, 


Maquette magic: Frank McGuire, sculptor and 

professor at the Cleveland Institute of Art, has written a 
program that “grows” sculptural forms from a “seed’ object. 
As mutations appear on-screen, the sculptures come fo life 
in infinite variety. By unfolding a 3D model, McGuire can 
print 2D designs on paper and create maquettes. 


interactive light sculpture measur- 
ing 120 feet in diameter and 120 
feet in height, created with a paint- 
ed steel space frame structure, la- 
sers, fiberoptics, and computers. 


Scientific Art 

Charged with the goal of creat- 
ing a sculpture that represented 
the integration of science, technol- 
ogy, and art, Fisher started with 
the architect’s plan for a space 
frame structure on the roof. (Space 
frame systems are Tinkertoy-like 
structures of spherical nodes con- 
nected with tubes that are often 
used for geodesic domes and win- 
dow walls.) 

He discovered that while archi- 
tects typically connect the tubes to 
nodes in regular patterns, the sys- 
tem allows for irregular construc- 
tions. Then, serendipitously, Fisher, 
who teaches at Penn State, met Stu- 
art Kurtz, director of the universi- 
ty’s Materials Research Lab. When 
Fisher saw the scientific visualiza- 
tions used to grow crystals in the 
Materials Lab, he was struck by the 
resemblance between the lattice 
structures of the crystals and the 
space frame structures. 

Through the involvement of a 
wide network of people, including 
staff mathematicians at Alcoa 
Technical Center in Pittsburgh 
and programmers at Penn State, 
Fisher believes that he can grow 
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his own crystals from an artistic 
pattern of “seeds,” send the output 
to the Mero Corporation (German- 
town, PA), which makes space 
frames, feed the data into Mero’s 
CAD program, and end up with a 
buildable crystal structure. 
Although this project is still in 
the concept stage, Fisher believes 
the crystalline form could connect 
to and appear to float within an ar- 
chitectural pyramid made of six 
trusses. Ultimately, he’d like to 
light each crystal using side-emit- 
ting fiber optics and bring all the 
fibers down into the building 
through the roof. Then, he’ll install 
a computer with a program that, 
using lasers, could change the col- 
ors of the crystals. “Imagine 50 
crystals, each individually ad- 
dressable with any color instant- 
ly,” he says. “I see the sculpture as 
an instrument that artists from 
now on will be able to use to per- 
form lighting effects. It could be 
voice-activated, played with a 
MIDI [Musical Instrument Digital 
Interface] program, controlled by 
the Pittsburgh symphony.” (Or, 
perhaps, since the sculpture will 
overlook Three Rivers Stadium, it 
could be controlled by sports fans.) 
The idea of growing sculptures 
from a cybernetic seed has also in- 
trigued Frank McGuire, a sculptor 
and professor at the Cleveland In- 
stitute of Art. Known in the past 
for large-scale, outdoor work, 
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sculptures, such 

as this computer 

rendering called 

“Geodesic 

Lp Octahedron 

~ Opened at its Vertices,” 

, are the forte of sculptor 

and 3D programmer Stewart 
Dickson. 


McGuire now works with origami- 
like sculptures made of paper that 
are small enough to hold in the 
palm of your hand. But it’s only 
the beginning of a very large idea. 

“When I first began working 
with 3D packages [in 1983], I 
found them good for reconstructing 
something, but not for design,” he 
says. “So I began thinking of how 
to work with what a computer does 
best.” McGuire took a statistics 
class and began trying to convert 
numbers into 3D models—starting 
with his own checking account. “I 


“‘Geodesic Tetrahedron,” also 
created by Dickson, represents a 
fundamental unit of an approxima- 
tion of an infinite periodic minimal 
surface of tetrahedral lattice 

topology. 
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got some interesting shapes,” he 
chuckles. 

After experimenting with a 
method to create a sculpture that 
would change every year according 
to information in an insurance 
company’s annual reports, he be- 
gan sculpting spreadsheets. Even- 
tually, he learned how to write pro- 
grams in C. One thing led to anoth- 
er, and naw McGuire has created a 
program that, starting with one po- 
lygonal object such as a cube or a 
pyramid, can grow a 3D sculpture. 
The program uses a random num- 
ber generator to create variations 
from the “seed” object. The artist’s 
role is to choose the best varia- 
tions— which can, of course, then be- 
come “seeds” for further variations. 
The result, a 3D wireframe model, 
can be imported into DesignCAD, a 
PC-based 3D modeler (from Ameri- 
ca Small Business Computers; Pry- 
or, OK), where McGuire creates 
shaded, lighted surfaces. 

In addition, he has created a pro- 
gram that unfolds the 3D wire- 
frame model and flattens it so he 
can plot a pattern, cut out the plot- 
ted pattern, and fold it into small 
maquettes. It’s a process not unlike 
the one Beasley uses; however, 
McGuire’s 3D models are much 
simpler. “They make great Christ- 
mas tree ornaments,” he laughs. 

On a more serious note, however, 
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McGuire is finding what he calls 
“good forms” —forms he believes no 
one else would be able to make. 
Further, he believes the formula 
he’s developed can be used for de- 
sign—perhaps, someday, even to de- 
sign buildings. With that in mind, 
he’s working on modifying his 
program so that the sculp- 
tures can grow differently 
in particular directions. 
“When I get there,” he 
claims, “I will be real 
close to being able to cre- 
ate ladders and doorways.” 
McGuire’s sculptures 
could not have been creat- { 
ed without computers; in- | 
deed, they grew from his de- “& 
sire to create sculpture from 
something computers do 
best—crunch numbers. 
Stewart Dickson, a sculp- 
tor and 3D programmer for ¥ 
The Post Group (Los Ange- ¥ 
les), has also become in- 
trigued with creating sculp- 


“Computers are getting good at 
talking about math,” Dickson says, 
“so making mathematical pictures 
becomes interesting feedback.” 

In addition, as a programmer, 
he’s often found the abstract, con- 
ceptual nature of programming 
frustrating. “Being able to make a 
sculpture of abstraction satisfies 
some need,” he says. “I can make 
something physical of what’s in my 
mind.” 

But rather than use a CAD pro- 
gram to build sculptures, he uses 
Mathematica (from Wolfram Re- 
search; Champaign, IL). “With 
CAD packages, you don’t always 
get a sense of form because the ele- 
ments—a polygon, a bendy 
spline—are primitive,” he says. 
“With Mathematica, I get more 
forms. And even though it’s not 
like a CAD modeler, I get graphi- 
cal feedback. I can do wild explora- 
tions—things mathematicians 
never think of.” 

To a non-mathematician, the ti- 
tles of his sculptures are as ab- 
stract as the sculptures them- 
selves: “Trinoid,” “Geodesic Cyclo 
hexane,” “Infinite-Ended Minimal 
Surface Including a Topological 
Handle,” “Complex Projective Va- 
rieties Determined by Fermat’s Fi- 
nal Theorem.” And yet, Dickson’s 
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“Geodesic Cubic Lattice” represents the basic way designs begin 
based on the octahedral infinite periodic minimal surface unit. Dickson 
has researched and developed the methods for reproducing this 
structure via fiberglass fabrication, as well as by using the methods 
employed in building architectural geodesic domes. 


skill with art and mathematics, a 
language whose purpose is to de- 
scribe abstraction, results in forms 
that are often remarkably sensual 
and seem somehow to be organic. 

When he creates forms he likes 
in Mathematica, he must adapt 
the surfaces, using his custom pro- 
grams, to form sculptures. “In 
math, it doesn’t matter whether a 
surface is infinitely thin or not,” he 
points out. To rotate and light the 
resulting forms, he moves them 
into software from Wavefront 
Technologies (Santa Barbara, CA). 
Finally, he manufactures the 
sculptures using stereolithog- 
raphy—and any other “rapid pro- 
totyping” or milling techniques he 
can find for directly building sculp- 
tures—thus completing the process 
from mathematical abstraction to 
physical reality. 


Dickson joins a long list of those 
exploring the link between mathe- 
matics and art. Think of M. C. 
Escher, for example, or, more re- 
cently, Benoit Mandelbrot, Clifford 
Pickover, William Latham, and 
the sculptor Helaman R. P. Fergu- 
son. Ferguson, for example, well- 
known for his bronze and marble 
sculptures of mathematical equa- 
tions, created the immense, 550- 
pound, white marble “Torus with 
Cross-Cap and Vector Field,” in- 
stalled at the American Mathe- 
matical Society (Providence, RI). 

While the creative methodology 
and end results of these sculptors’ 
works are dissimilar, each uses 
computer graphics in some way to 
help design sculptures and, to 
varying degrees, help build them. 

Kenneth Snelson, on the other 
hand, a sculptor whose works are 
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in the collections of the Museum of 
Modern Art, the Nelson Rockefel- 
ler Collection, and the Whitney 
Museum of American Art in New 
York, as well as various other col- 
lections, uses computer graphics 
only to create sculptures he doesn’t 
plan to build; he doesn’t use com- 
puter graphics to design the sculp- 
tures he builds—large, open-form 
art pieces made of steel spars and 


To create sculptures he doesn’t plan to build, such as “Forest Devil's | 


puter and get a form.’ They said, 
‘Forget it.’ ” 

However, Snelson has found 
computer graphics—in particular, 
Wavefront software running on 
Silicon Graphics (Mountain View, 
CA) machines—to be indispens- 
able in his stunning ability to 
make pictures of what he believes 
atoms might look like. 

“Tve tossed my hat in the ring. I 


Moon Night," above, sculptor Kenneth Snelson uses Computer 
graphics. He doesn’t use the technology to design the sculptures he 
does build, such as “Triple Crown,” right. 


cable held in continuous tension. 
It isn’t that his sculptures aren’t 
complex. His latest work, a 43-by- 
85-by-78-foot piece commissioned 
by Hallmark in Kansas City, has 
taken three years to complete. 
“The computer is good at helping 
with shape complexity,” he says. 
“But there’s a big difference be- 
tween shape and stress complexity. 
Bruce [Beasley] creates shapes that 
are welded or cast together. In my 
sculptures, stress gives them form.” 
When the structure is a result of 
internal stresses and tensions 
rather than a design or a mathe- 
matical equation, it becomes more 
difficult to use a computer to play 
“what-if.” “The engineering firm I 
work with did a lot of computer 
analysis of a 10-by-10-foot model I 
had built,” Snelson explains. “I 
said, “Suppose we did it the other 
way. Put information into the com- 
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see everything in the world as 
structure, and I believe structure 
exists all the way down,” he says. 
“The computer has been able to 
make pictures of these long-strug- 
gling ideas, to make sculptures un- 
realized in material.” 

For all these sculptors, however 
different their work, computer 
graphics has helped them become 
more innovative artists—to visual- 
ize complex structures and ab- 
stract ideas. 

For Ruth Leavitt, artist, art 
teacher, and the author of one of 
the first books on computers and 
art, “Artist and Computer” 
(Crown, 1976), it’s not enough. 
“lve been waiting, oh God, 25 years 
now, for the revolution,” she says. 
“But each discipline has its own 
rules and assumptions that govern 
it. We could become innovative 
within the disciplines, but we could 


not break out of those rules. We 
keep winding up with traditional 
objects. We’re not pushing on.” 

Leavitt believes the “revolution,” 
that is, a new aesthetic allowed by 
computers, will come from using the 
tool as a control device rather than 
as an information processing tool. 
“No other art form controls devices 
and is also interdisciplinary and in- 
teractive,” she says. 

She sees this art form taking 
shape in environments such as, 


Collection of Hallmark Cards Inc. 


perhaps, those created by virtual 
reality pioneer Myron Krueger. In 
interdisciplinary, interactive 
works. In conjunction with tele- 
communications—by people jointly 
making artwork without regard to 
space. With sculptors such as Alan 
Rath in Oakland, California, who 
creates light sculptures, and Ste- 
ven Pevnick in Milwaukee who 
sculpts with water. Perhaps it will 
also be spurred by people such as 
David Durlach, who has traded a 
CRT for little mounds of iron fil- 
ings which can dance into the 
shape of a company logo or any 
other computer-generated design. 
Or by Dennis Vance, an art profes- 
sor at the Emily Carr College of 
Art and Design in Vancouver, Brit- 
ish Columbia, who uses computer- 
controlled sensors to create environ- 
ments where people can create their 
own, personal sculptures of sound or 
light or wind by changing the ener- 
gy surrounding them. 

“Traditional work is so much 
easier,” says Leavitt. “What’s be- 
ing attempted is difficult. It’s so far 
ahead of what people are used to.” 

Is it sculpture? “Sculpture is not 
dealing only with the physical, or 
only in creating the physical,” says 
Vance. “We’re beyond that now. I’m 
using computer graphics to modify 
space.” Welcome to the beginning of 
the next millennium. CGW 
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a Clear and precise manner. 

UNIGRAPH+ 2000 provides extensive 
facilities for accessing data, operating on it 
mathematically or logically, editing it, and 
analyzing it visually. Display methods range 
from simple 2D charts and graphs to 2D, 3D 
and 4D color-shaded contour maps. To 
Clarify your point you can combine several 
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SPECIAL REPORT: 
VIRTUAL REALITY 


__ By Stephen Porter 


The term aches for 
_ a definition, but perhaps 
_ now is not the time 


sat in my darkened capsule at 
the one-year-old Battletech 
Center of Chicago and geared 
myself for my first battle in 
- virtual space. My codename was 
_ Wolf, and I was the commander of 
a 31st century BattleMech, a ro- 
bot-like tank equipped with an 
wesome arsenal of lasers and par- 
cle beams and missiles. My mis- 
sion, as explained to me in a 20- 
minute briefing, was simple: De- 
‘stroy all the other robots on the 
battlefield. 

- In a moment, the battle began. 
A desert landscape appeared on a 
- low-resolution computer screen in 
front of me, populated only by a 
few fuzzy-looking rocks, cacti, and 
three other robotic warriors, each 
ontrolled by players sitting in en- 
closed capsules just like mine. In 
a ther moment, the robots began 


A control panel in front of me 
_. contained at least two dozen con- 


‘Ster ig Porter is the editor of CGW. Re- 


trols—maybe more. Powerful con- 
trols. Controls that could unleash a 
blizzard of death and destruction 
when put into the hands of a ruth- 
less master pilot. Unfortunately, I 
was not he. 

The first direct hit found me 
while I was still figuring out how 
to work Forward and Reverse. Sev- 
eral more hits dented my armor as 
I mastered the controls for Left, 
Right, and Fire. But now I was 
moving, and in a flash, a brilliant 
offensive strategy became clear to 
me. Run and hide behind one of 
the fuzzy boulders, then wait for 
the other robots to wander into my 
gunsights. Courageous? Maybe 
not. Effective? Well, it worked for 
me. 

But then, in 10 minutes—just as 
I was perfecting this tactic—it was 
all over, and my first trip into vir- 
tual warfare ended. 

My first thought as I left the bat- 
tle behind was that, yes, it had 
been fun. But in all honesty, there 
was just the slightest tinge of dis- 
appointment because it felt more 
like a sophisticated video arcade 
game than a trip into an alterna- 
tive world. That realization 
brought me to my second thought: 
Was this truly virtual reality? 

The question has come up again 
and again for me as I've tried other 
types of “virtual reality” environ- 
ments. Among other things, I have 
stood on a surfboard and steered 
myself through an otherworldly 
cartoon landscape displayed on a 
large projection screen, worn a 


virtual racquetball, piloted a 


head-mounted display to play 


simulated military helicopter 
around and between the sky- 
scrapers of a city, and pranced in 
front of a video camera as it 
transferred my image onto a gi- 
ant TV screen, where I could 
watch myself interacting with oth- _ 
ers in an artificially created world _ 
that responded to our touch. 

But which of these things, I won- 
dered, truly represented virtual re- 
ality? 

As Computer Graphics World set 
out to produce a special report doc- 
umenting new trends, uses, and 
developments in the field of virtual 
reality, we felt it might be impor- 
tant to answer that question. But © 
the more we dug, the more wereal- 
ized it’s a question whose answer 
lies in the eyes of the beholder. 


Many Shades of Gray 
For some, the key defining ele- 
ment of virtual reality is interactiv- 
ity. By this definition, if you cane 
use a mouse to fly through theren- 
dered model of a house on acom- > 
puter screen, then you are dealing __ 
with virtual reality. Others say __ 
that’s not enough and maintain 
that a virtual reality must be a 
networked environment that al- sy 
lows several people to enter it at © 
the same time. Still others limit | 
virtual reality to those environ- © 
ments that make use of head- _ 
mounted devices, which allow us-— 
ers to become more “immersed” in | 
these artificial worlds. Yet still 
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others say even 

that level of immersion is not 

enough to qualify as VR; what’s 
needed is full-body immersion. 

The spectrum of definitions is 
accompanied by a wide variety of 
alternative terms for virtual reali- 
ty. These include, among others, 
artificial reality, artificial worlds, 
cyberspace, telepresence, and virtu- 
al environments. Each term tends 
to be imbued by its user with a sub- 
tly different shade of meaning. 

The lack of a consensus makes it 
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hard to draw a de- 
finitive line between those 
things that are and are not proper- 
ly called virtual reality. In the end, 
however, perhaps that’s OK. For 
maybe the term should not be con- 
ferred on any one vision of what VR 
ought to look like. Perhaps the term 
is best used to describe the general 
effort that’s underway to redefine 
and reinvent the way we interact 
with computers. 

Today’s different technologies 
may vary in the degree to which 
and manner in which they actually 
“ammerse’ us in some computer- 
generated world, but they all are 


pee 
tia > 


part of a similar de- 
sire to tighten the bond between 
humans and computers, and allow 
us to more directly enter those dig- 
ital worlds that, until now, we 
could only passively observe 
through the window of the comput- 
er screen. 

So for the moment, perhaps it’s 
just as well to leave the diverse 
creative forces that are at work in 
this area unfettered by any overly 
rigid and possibly premature defi- 
nitions. After all, this is a technol- 
ogy whose potential we are only 
beginning to understand. Its final 
form has not yet even begun to 
take shape. CGW 
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_ from some of the 
smallest, lightest 
notebook 
computers, to 
the world’s 
fastest, most 
powerful 
upercomputer. 
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the dual dynamic beam focus gives you sharp images 
across the entire screen. And only NEC has the extraordi- 
nary AccuColor™ Control System. 
Higher refresh rates enable flicker-free images. New 
generation electronics with an Invar shadow mask pro- 
duce tight convergence, higher brightness and contrast. 


Plus, on-board microprocessor and memory with digital 
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controls allow you to quickly sync between text and 
high res graphics modes as well as adjust image size, 
position, on-screen color and pin cushion. 

Both monitors are compatible with PC and Mac” 
II/Quadra™ family systems and most workstations. 
And they support a range of video standards from 
VGA to 1280 x 1024 at up to 74 Hz. 

For complete specs call 1-800-NEC-INFO (in 
Canada: 1-800-343-4418). For immediate info via 
fax call NEC FastFacts. 1-800-366-0476. Request 

_ #2141 for 6FG and #1741 for SFG. 


1e new generation of MultiSync monitors. So ad- 
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Practical applications of virtual reality 
find commercial uses 


By Arielle Emmett 


hey may lack the excitement of virtual vid- 
eo games and the titillation of teledildonics 
(the new name for virtual sex), but some of 
the practical applications of virtual reality 
(VR) are beginning to prove that the technology’s pur- 
pose and importance extends beyond the world of fun 
and games. 

In England, for example, virtual reality tech- 
niques—including the mimicry of human hands oper- 
ating a stitching 
machine—are 
used by Satra 
Footwear 'Tech- 
nologies Center 
in Kettering, a 
leading footwear 
e technology and 
consultancy cen- 
ter, to deter- 
mine the most 


PART ONE 


economical way to make shoes. 

In Berlin, Germany, a not-for-profit organization 
called Art + Com has developed a virtual reality ap- 
plication using headsets and radiosity algorithms to 
design virtual buildings and visualize art exhibitions 
that have never taken place. “The application is now 
available for release in the European architectural 
market,” according to Henrik Tranberend, a software 
engineer for Art + Com. It enables city planners and 
architects to “walk through” highly realistic virtual 
rooms and interact with them, and to evaluate light 
sources in real time before committing to physical 
models. 

In Japan, where consumer electronics rival popular 
religion, Matsushita Electric Works Ltd. (Osaka) em- 
ploys a VPL Research head-mounted display linked to 
a Silicon Graphics-based RB2 workstation to help pro- 
spective customers design their own kitchens. “This 
application is by appointment only. It’s a very deep 
project,” notes Jaron Lanier, the CEO of VPL Re- 


Arielle Emmett is a freelance writer based in Media, Pennsylvania. 
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search (Redwood City, CA), which develops and dis- 
tributes VR systems internationally. 

Customers who don’t see the kitchen of their 
dreams in the Matsushita showroom can create their 
own initial design on a CAD system and download the 
design to the SGI workstation. The customer can then 
strap on the VPL “eyephones”—a headset with tele- 
screens providing wrap-around stereoscopic views of 
cartoonish, computer-generated appliances—and tour 
any number of virtual kitchen worlds [the Japanese 
call them “system kitchens”]. Customers also don the 
$8000 VPL data glove, which uses position sensors to 
detect the movement of fingers as the virtual reality 
“traveler” points to objects within the illusory system 
kitchen space. 
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Matsushita customers can thus fly through rooms, 
do 360-degree revolutions, and rearrange appliances 
at will. “If the customer wants to see other types of 
system kitchens, he can change the colors and heights 
of cabinets,” says Takashi Nashiyama, a researcher in 
Matsushita’s Artificial Intelligence Laboratory in 
Osaka. “Virtual reality helps them experience it as 
though they are there.” 

Although the uses of VR around the world are not 
all quite so commercialized, the technology is playing 
a game of catch-up, overtaking earlier hype compar- 
ing it to fantastic drug-induced journeys into comput- 
er-generated “cyberspace.” 

“People’s perception of what VR is and what it can 
do are much stronger than what the field can actually 
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A force-feedback robot arm 
helps drug designers 
understand complex 
interactions when combining 
3D molecules. 


produce now,” says Dr. Peter Tinker, a member of the 
technical staff of the Rockwell International Science 
Center (Thousand Oaks, CA). “It’s an odd thing; peo- 
ple have a very clear idea of what you're talking 
about when you describe VR. [But] they tend to ex- 
pect too much from it.” 

On the other hand, the technology has advanced to 
the point where it can be used as a practical tool in 
select applications. Tinker notes, for example, that 
VR has already “sold itself” in the aerospace industry 
for prototyping and human factors evaluation. Using 
VR early in the design cycle “helps you make sure 
people feel comfortable in the [proposed] environ- 
ment; [prototyping] is part of the early design stage.” 
Human factors number crunching builds on virtual 
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prototypes by yielding detailed 
mathematical data about the fit 
and comfort level of designs. 
According to Lanier, commercial 
applications are being pursued 
most aggressively in Europe and 
Japan. Aside from the Matsushita 
and Art + Com examples, he cites 
Fujita of Japan, the largest Japa- 
nese construction company, which 
has embarked on an ambitious 


project to combine virtual reality 
equipment from VPL Research 
and Fake Space Labs (Menlo Park, 
CA) with robotic “telepresence” — 
the science of driving robots re- 
motely and attaching video cam- 
eras to them to perform building 
inspection and other tasks, includ- 
ing robotization of construction. 
Fujita has a shortage of human 
building inspectors, Lanier ex- 
plains. Rather than disperse the 
available manpower to construc- 
tion sites around the world, Fujita 
is counting on the use of robots, 
which will “live-tape” the sites and 
feed back the video information to 
Japan. There, human inspectors 
wearing VPL eyephones or utiliz- 
ing a stereoscopic “BOOM” (a box 
mounted on a desktop that floats 
like a periscope and provides wrap- 
around three-dimensional imag- 
ery), designed by Fake Space Labs, 
will “step into” the virtual world of 
the video camera and “see” the 
sites as the robot sees them. For 
example, when the human inspec- 
tor moves his head to see a particu- 
lar construction element, the ro- 
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bot’s cameras will move into posi- 
tion correspondingly. 

The inspector’s virtual vision, 
however, will be enhanced by a 
continuous flow of 3D construction 
data pumped across the VPL RB2 
workstation and into the eye- 
phones. The data, represented as 
graphical images, is superimposed 
over the video image. By lining up 
the graphical elements with the 


real video image, the inspector can 
check each site for missing ele- 
ments and construction disparities. 
“If you track the images back to 
the eyephones, you have the sensa- 
tion of being where the robot is,” 
Lanier says. 

In Europe and Japan, all kinds 
of commercial applications are 
flowering,” Lanier continues. Vir- 
tual reality is seen not simply as 
an integrated entity but as a 
source for spin-off technologies 
that may or may not use tradition- 
al “wrap-around” virtual reality 
displays. 


By .-:::: to Charles 
Grimsdale, CEO of Divi- 


sion Ltd. (Bristol, England), mak- 
ers of integrated virtual reality 
systems (known as ProVision), 
most European applications are 
still in the R&D phase. Although 
there are a few real end-users, 
Grimsdale says, “The majority of 
customers are looking at end-use 
applications between 18 months 
and five years from now.” Those al- 


A virtual subway lets architects 
experience the surroundings before it is 
actually created. 


ready taking the plunge include 
University of Eindhoven’s Calibre 
Institute (Holland), which is using a 
ProVision system to convert Auto- 
cad DXF files into virtual rooms 
and spaces for real-time architectur- 
al studies. In addition, a multimedia 
company called Virtual S (London) 
is using Division’s virtual reality 
systems to sell new product and ser- 
vice ideas to corporate clients. 
“They used our virtual reality 
product to sell a telephone query 
system called CallScan to Pepsico,” 
Grimsdale says. Why virtual reali- 
ty? Aside from the “sexiness” of the 
new technology, “VR is ideal for 
showing clients products that are 
otherwise too expensive to demon- 
strate,” he declares. In addition, 
the 3D sensory impact is unmis- 
takable. “We firmly believe that to 
create an immersive experience ... 
you ve got to make the display suf- 
ficiently compelling that it really 


hits them,” he says. A head- 
mounted or BOOM virtual reality 
display fits the bill, Grimsdale as- 
serts. “Standard 3D computer 
screens for mass presentations do 
not have the same impact.” 

Additionally, the European 
automobile and aerospace CAD 
markets are especially interested 
in virtual reality. “We’ve seen an 
interest across the board in aero- 
space, where one of the key issues 
is design for maintainability —hu- 
man factors,” Grimsdale continues. 
“In the automobile industry, there 
is a definite interest in [using vir- 
tual reality] to replace clay models. 
European companies looking at 
the problem see it as a competitive 
issue.” 

Indeed, Mercedes-Benz has al- 
ready begun a joint project with 
Art + Com in Berlin to study 
viewer perception of depth in prep- 
aration for building a “virtual real- 
ity car interior planning system,” 
according to Art + Com’s Tranber- 
end, who has designed custom soft- 
ware extensions of VPL’s RB2 sys- 
tem. “We’re looking at what kind 
of mechanism the human brain 
has that allows it to get an impres- 
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sion of how big a room is,” he says. 
“If a person has a feeling of a [vir- 
tual room], it’s possible to make 
predictions about ... the feeling he 
will have in the real room when 
it’s built. To my knowledge, this 
has never been a topic of research 
before,” he says. 

In the UK, where “time-to-mar- 
ket” issues have become a matter 
of competitive survival, virtual re- 
ality spin-offs may have a major 
impact in the footwear industry, 
according to Terry Freer, manager 
of Satra Footwear’s management 
business area. “Footwear is a fash- 
ion item, and we have little time to 
do preproduction engineering to 
find the most economical way to 
combine time, [operations], and 
materials,” he says. Satra conse- 
quently opted to build a VR appli- 
cation using WorldToolkit virtual 
reality software produced by 
Sense8 Corporation. 

The application is still in the 
early stages of development. “Basi- 


Doctors may “see” inside a patient in 
the future by linking ultrasound scanners, 
magnetic resonance imaging machines, 
and x-rays fo virtual reality hardware and 


software. 


cally, were using Sense8 World- 
ToolKit to build real-time three-di- 
mensional models of shoe-making 
operations,” he says. “Within the 
virtual world, we mimic hand op- 
erations on the stitching machine 
to find the most economical way to 
carry out operations.” 

Freer says his company chose 
WorldToolKit because of its flexi- 
bility, specifically, the availability 
of a C library on which to build 
custom applications, as well as the 
“extreme realism” of the 3D graph- 
ics, including texturing of surfaces. 
Interestingly enough, the company 
has chosen to use a standard com- 
puter screen, rather than a head- 
mounted display, to simulate shoe- 
making operations. “We’re using a 
spaceball to manipulate objects 
and alter perspectives,” Freer says. 
Strict VR displays are not needed. 
“And we're still very much in the 
learning stages.” 

In the US, the feeling is similar: 
Virtual reality is still in a nascent, 
“learning” stage. Most of the appli- 


50 


cations interest is still heavily con- 
centrated in the university and 
government labs, especially in the 
fields of medicine and aerospace, 
rather than in commercial enter- 
prises. Indeed, unlike the Japa- 
nese, who reportedly are pouring 
millions of dollars into VR applica- 
tions research, most US enter- 
prises appear reluctant to make 
any serious investments. Work is 
consequently focused on develop- 
ing prototypes and demos without 
talk of immediate production 
goals. Part of the problem appears 
to be an age-old one: American in- 
dustry’s reliance on short-term 
gain. Another part of the problem 
has to do with disagreements 
about the direction of VR—a prom- 
ising, albeit unruly technology, ob- 
serves Myron Krueger, a pioneer- 
ing independent inventor and vir- 
tual reality researcher. 


“To say that there are [commer- 
cial] applications today that are 
pulling freight is a ruse,” says 
Krueger, who remains skeptical 
even of the reported European and 
Japanese commercial applications. 
Krueger argues that too many 
technical problems associated with 
VR must be solved—among them, 
the questions of the interface de- 
vice, the quality of head-mounted 
displays, the problem of position 
tracking, the “delay” in response a 
VR traveler feels when he moves 
within a virtual world, as well as 
many other networking and politi- 
cal challenges. 

Nonetheless, work is proceeding. 
NASA, for example, has a virtual 
reality project in nearly every one 
of its divisions; both NASA and the 
Air Force still support highly visi- 
ble flight training and helicopter 
simulation projects using VR tech- 
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efforts in areas such as human fac- 
tors engineering, virtual prototyp- 
ing of buildings and military de- 
vices, aerodynamic (gas flow) anal- 
ysis, 3D data visualization, satel- 
lite position fixing, and planetary 
exploration simulations. 

Human factors, for example, is 
the accent at the NASA George C. 
Marshall Space Flight Center 
(Huntsville, AL). There, engineer 
Joseph P. Hale has been using a 
VPL Research eyephone/data 
glove system coupled to a Macin- 
tosh computer (for number crunch- 
ing) and Silicon Graphics polygon 
engine to do computationally in- 
tensive ergonomic analysis. “VR is 
a difficult concept to sell to man- 
agement,” Hale says. “Many view 
it as just a video game.” But in the 
shrinking dollars game of federal 
budgets for aerospace, Hale says 
that VR may prove a valuable hu- 
man factors tool. 


ale is currently develop- 
ing number-intensive vir- 
tual reality “mock-ups” to do what 
he describes as “operations devel- 
opment and training.” Rather than 
wait for designers to complete a 
proposed design for a space vehicle 
and test it with a full-scale, expen- 
sive foam-core mock-up, Hale says 
he can test design elements earlier 
in the design cycle if they are cre- 
ated virtually. 


nology —spin-offs, as it were, of the 
now legendary “Super Cockpit” 
project of 1981 at Wright-Patter- 
son Air Force Base, which used 
high-resolution, helmet-mounted 
position sensors to teach pilots how 
to fly F-16 Fighter Jets. 

Today, though, VR applications 
for flight simulation have given 
way to more varied, if less grandi- 
ose, projects. At NASA Ames Re- 
search Center, for example, Dr. 
Elizabeth Wenzel, a research psy- 
chologist, is pursuing “virtual 
acoustic display” research for VR 
systems. Wrap-around acoustic 
sound that features “spatialized” 
auditory cues in 3D may one day 
help air-traffic controllers process 
confusing radio transmissions 
from aircraft. 


MS ele fiber optic sensors and pink-rimmed micro-laser scanner glasses that 
Besides this application, NASA project computer-generated images directly onto the retina could be 

and other aerospace facilities are the garb of future air-traffic controllers. 

concentrating their VR research 
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One project Hale is pursuing is 
ergonomic evaluation of a furnace 
for growing crystals, which is be- 
ing designed for NASA’s Space 
Station. By entering the virtual 
world of three different designs for 
a pivot used to access the furnace, 
Hale is able to perform realistic 
“reach analysis” and determine 
which design works best. One 
problem: Objects are not yet pro- 
grammed in the virtual world to 
behave as they would in microgra- 
vity. “You can grab the crystal [in 
the virtual world], but it doesn’t 


Robotic arms combined with virtual reality equipment | 
reduce the manpower required for applications ae 
building inspection and construction aos 


show it tumbling away from you,” 
Hale says. 

Dr. Tinker points to similar lim- 
itations. But he says most of the 
real challenges are political, not 
technical. “A big advantage [to 
VR] is that you can make changes 
very quickly to designs and bring 
the customer into the design loop.” 
That, Tinker says, has been the 
linchpin for VR: “It’s a powerful 
marketing tool,” he says. “Perhaps 
this is not what people want to 
hear, but it’s powerful because you 
put the customer in control. Rath- 
er than showing the customer 
charts, pictures, even video, you let 
the customer experience the new 
product.” 


ce erhaps nowhere is virtual 
experience more powerful 


than in the emerging biomedical 
applications in which US laborato- 
ries are staking leadership. At the 
University of North Carolina at 
Chapel Hill, for example, a group 
of computer scientists led by Fred- 
erick Brooks and Henry Fuchs 
have created complex virtual visu- 
alizations of protein molecules and 
their receptor sites. Scientists who 
enter the “virtual world” at the 
molecular level use head-mounted 
displays and a kind of “force feed- 
back” mechanism in free space 
that lets them “navigate” to differ- 
ent sites on the molecule and 
“dock” (using a mechanical arm 
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and hand-grip with position sen- 
sors) when conformations are com- 
patible. During this process, scien- 
tists actually “feel” the push and 
pull of molecular forces as receptor 
and drug compounds interact and 
“lock” in the correct conformations. 

“When you build models out of 
plastic, you don’t have any idea of 
what the forces [between sites] 
are,” explains Fuchs, the Federico 
Gil professor of computer science 
at UNC who is working on several 
VR projects. In this molecular ap- 
plication, scientists program in rel- 


evant information about the bond- 
ing energies of various atoms, as 
well as ways to calculate the com- 
bination of intra- and intermolecu- 
lar forces. The program works 
transparently to calculate attrac- 
tions and repulsions which are re- 
flected in both the visual and “tac- 
tile” sensations of the molecular 
journey. 

“Biochemists don’t have to wor- 
ry about how to calculate the 
forces,” he says. “They just worry 
about the descriptions of the mole- 
cules.” The application helps them 
“see” at the molecular level wheth- 
er new drugs, organic molecules, 
or synthetic analogs will “fit” bio- 
logically active receptor sites. This 
process could represent a new 
means of testing drugs and bring- 
ing molecular chemistry a quan- 
tum leap forward. 

Fuchs, however, is not stopping 
with the receptor site problem. He 
and other scientists have been us- 
ing VR techniques and supercom- 


puters to synthesize diagnostic im- 
ages of a patient’s body, to do “pre- 
dictive” modeling of radiation 
treatment using dynamic images 
created by ultrasound, magnetic 
resonance imaging (MRI), and X- 
ray. “We look inside a patient with 
an ultrasound probe and read back 
echoes to know where a tumor is in 
three-space,” he says. But using 


digital models of a patient provides 
a radiation therapist with more 
complete information than any of 
the separate imaging techniques. 
A radiation therapist operating in 


a virtual world can view and ex- 
pose a tumor from every angle 
based on electronic representations 
of the body, and then model specif- 
ic doses and configurations of radi- 
ation beams to target the tumor 
most effectively. 

With VR techniques, “We can 
get a continuum of multiple im- 
ages [defined] in space,” Fuchs 
says. “Virtual reality may enable a 
physician to get a better visualiza- 
tion of the relationships of various 
beams targeted on the patient’s tu- 
mor than seeing it on a conven- 
tional workstation screen. There- 
fore, virtual reality will enable the 
therapist to come up with better 
alternatives for treatment than 
with conventional workstations.” 

However, work is just beginning 
in this area, and the virtual reality 
models are very simplistic. Fuchs 
anticipates that VR solutions in 
medical applications will become 
truly practical within a 20-year 
time frame. He is counting on bet- 
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ter-quality displays (including tiny 
displays), better head-tracking ca- 
pability, and higher-quality graph- 
ics to help bring VR applications 
forward. 

Currently, though, there are 
medical challenges that seem 
much closer to resolution. A vari- 
ety of VR techniques, for example, 
are being used to help physicians 
visualize surgical problems—possi- 
bly to “rehearse” operations before 
they actually occur. Dr. Joseph M. 
Rosen, an associate professor of 
surgery at Dartmouth Medical 


School (Hanover, NH), for 
example, has collaborated 
with two software engi- 
neers, Steve Pieper and 
Scott Delp, to create compu- 
tational models of the hu- 
man face and the lower ex- 
tremities to examine the ef- 
fects and outcomes of surgical pro- 
cedures. 

“If you cut a muscle, the pro- 
gram will tell you what happens 
[to the tissue and bone],” Rosen 
says. “The simulation looks the 
same as a volumetric model,” he 
remarks. “But the model is compu- 
tational; it understands what hap- 
pens when you stretch a muscle or 
cut the bone.” Never before has a 
physician used a virtual reality 
system to evaluate the forces act- 
ing on a portion of the body. In 
three to five years, however, surgi- 
cal simulations may become rou- 
tine—espe-cially to rehearse the 
strategies for intricate and rare op- 
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Three-dimensional flow fields 
are analyzed using the BOOM 
and a virtual wind tunnel at 
NASA Ames Research Center. 
Because of ifs high resolution 
and convenient interface, the 
BOOM display has found its 
way info a number of practical 
applications that require day- 
to-day involvement with virtual 
environments. 


erations, many agree. 

In the meantime, though, small 
medical VR systems and applica- 
tions are beginning to evolve. At 
Greenleaf Medical Systems (GMS; 
Palo Alto, CA), for example, which 
licensed the medical rights to VPL 
Research technology, neuroscien- 
tist Walter Greenleaf, Ph.D., is us- 
ing sensor-lined data gloves and 
data suits to obtain range-of-mo- 
tion and strength measurements of 
injured and disabled patients. 
“Studies of injured people are diffi- 
cult to do—you need ways to mea- 


sure angles, momentum, and 
force,” he explains. Greenleaf Med- 
ical Systems is consequently using 
the sensor-lined glove and suit to 
obtain the force measurements. 
Mathematical data from the sen- 
sors feed back to a Macintosh 
workstation, which calculates and 
then visualizes impairment rat- 
ings in graphical format to help a 
physician or patient evaluate 
strength and mobility. 

Although the system uses no 
head-mounted display as yet— 
Greenleaf explains that VR dis- 
play devices are not sophisticated 
enough to hold much clinical val- 
ue—virtual reality may be a viable 


means of visualization in the fu- 
ture. Orthopedic physicians are al- 
ready using the examination sys- 
tem (known as Eval) in the clinical 
community. “It’s been very well-re- 
ceived,” Greenleaf says. A similar 
application known as “gait analy- 
sis” will enable physicians to eval- 
uate children walking down a run- 
way prior to orthopedic surgery. 
The children will wear data suits 
to measure motion; and virtual re- 
ality displays may be used to por- 
tray results. 


MS has also developed 
new rehabilitation de- 
vices for patients. “GloveTalker” — 
a data glove sign-language device, 
due to hit the market this year, 
“allows someone without a voice 
[such as a stroke or celebral palsy 
patient] to make gestures the com- 
puter understands,” Greenleaf 
says. In effect, GloveTalker inter- 
prets signs and then translates 
them into commands that appear 
on the computer screen as written 
language, as well as synthesized 
speech. 

“The device can be used to help 
recovering hospital patients com- 
municate their needs to staff or 
family; or it can be adapted to at- 
home use,” Greenleaf says. Tested 
at Loma Linda Medical Center and 
Cal State North Ridge, the device 
(or similar virtual-reality systems) 
could soon be used for stroke reha- 
bilitation. “We could retrain some- 
one to walk using virtual reality if 
we turn down the gravity vector,” 
Greenleaf remarks. “Using head- 
mounted displays, a patient could 
relearn how to open a door, walk, 
point, or turn around in space.” 

Welcome brave new world. If it 
all sounds like science fiction, it’s 
hardly surprising. Virtual reality 
applications, even as they are 
imagined today, do have an aura of 
the mythic and impossible about 
them. Though it’s clear that practi- 
cal, highly beneficial applications 
may be just around the corner, 
popular acceptance may not be 
enough. The VR industry needs se- 
rious investors—knowledgeable, 
aggressive investors who know the 
technology—who aren’t afraid of 
the long shot, and who can provide 
the one thing virtual reality sorely 
lacks: cold, hard cash. CGW 
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f last autumn’s Paris Cité show 
is any indication, the city of Par- 
is holds on to its reputation as a 


center of style. For the second 
year, the French played host to this 
unique exhibition and competition 
celebrating the merger of art and 
technology. The cutting edge was 
manifested in such widely divergent 
areas as computer-generated still 
art, animation, music, holography, 
and several other media that defy 
categorization, including a comput- 
erized water show. 

As a judge in the areas of com- 
puter animation and still images, I 
was able to take in the full breadth 
of the show: from the modern danc- 
ers wearing fluorescent clothes 
and the giant, automated, robotic 
“painters,” to the music that was 
generated based on where a “musi- 
cian” stood. 

In one large exhibit hall, near a 
wild-looking, glowing, and pulsat- 
ing mockup of a sci-fi rocket ship 
the size of a freight car, the com- 
puter-generated still art was dis- 
played. Representative of a host of 4 77>) ) 2 
nations and dramatically diver- Dominique wiloughby 
gent aesthetics and levels of so- jaagumms 
phistication, this year’s works 
sported what was, for me, a unique 
emphasis: One part of the still art 
focused strictly upon images gen- 
erated using the Graphic Paintbox 
prepress system from Quantel 
(Berkshire, England/Darien, CT). 
The first thing that struck me 
about these images was their stun- 
ningly crisp resolution—a resolu- 
tion (sometimes as high as 14,000 
lines) that allowed certain pieces 
to be enlarged into massive, 4-by- 
5-foot murals. 

A total of 40 dramatic, Quantel- 
based entries encompassed a wide 
range of techniques, including 
montage, illustration, geometric 
distortion, and detailed photo-re- 
touching. While the majority of the 
images were photo-realistic, they 
often disturbingly combined a very 
life-like appearance with unreal 
(or surreal) subject matter. View- 
ers at the exhibition responded 
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with a particular mixture of appre- 
hension and delight to portraits 
that eerily exaggerated facial fea- 
tures and expressions. 

Unlike PC-based distortion tools 
that leave obvious signs of 
stretched pixels, the Quantel dis- 
tortion function at work in these 
images relies upon complex pixel 
averaging so that no telltale arti- 
facts can be seen. In addition, 
many of the artists represented 
here spoke highly of Quantel’s 
blending tools, which allowed le 
them to combine sections of an im- ‘‘tiliMelo et Les Costauds” Cathy Thuillier 
age with a high degree of control. Se 
The artists also found that, for il- 
lustration purposes, the Graphic 
Paintbox’s airbrush tool proved to 
be as fast, smooth, and controllable 
as conventional airbrushes with- 
out introducing the typical clog- 
ging and splattering. 

I found many of the creators of 
these still images to be quite adept 
at exploiting the capabilities of the 
Graphic Paintbox. For example, 
Helene Chauvet’s image “Réflex- 
ion” takes advantage of the Quan- 
tel system’s realism to produce 
smearing effects that, on a lower- 
end platform, would reveal notice- 
able seams, but here appear to 
have really been created by Chau- 
vet with oil paints. 

Seb Janiak, likewise, is able to 
invest his image (top, next page) 
with more power through the use Le! 
of the Quantel equipment. What _ sruce Brown souverein BV 
on another machine would have 
been just an exercise in photo-com- 
positing here conjures up a very 
consistent, gloomy, dark mood pre- 
cisely because Janiak is able to use 
masks and friskets to fit pieces to- 
gether so seamlessly. 

Corinne Rodriguez’ “L’Echap- 
pée” is also impressive. Here, a 
highly stylized design—achieved 
through the compositing and dis- 
torting of various elements—rep- 
resents the dominant aspect of the 
image. That sense of style, so re- 
flective of Paris Cité as a whole, 
relies heavily in this case upon so- 
phisticated photo-retouching tools 
that convincingly fill in space that 
has been stretched every which 
way.—Gregory MacNicol 
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“L'Echappée,” Corinne Rodriguez 
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Bruce Brown Souverein BV 


“Reflexion,” Helene Chauvet 
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T5601 


Yes, it displays images that crisp. Yes, it does With flicker-free 1280 x 1024 ultra high resolu- Take a closer look at your nearest 
conform to the strict new Swedish MPR II and tion and .26mm trio pitch, the 17-inch FLEXSCAN NANAO dealer today, or for more 
TCO guidelines, the world’s toughest VLF and T560i gives you more work space without sacrific- information call NANAO. 


ELF emission standards. Yes, it does 
have an intelligent front control panel. 
Yes, it is a NANAO monitor. And the 


ing desk space. For those who prefer a 
larger work area, the FLEXSCAN T660i’s 


20-inch screen size is ideal. 


closer you get, the better we look. With the innovation and ergonom- 


soe iat NANAQO’S ELEXSCAN. T-Series See us at NCGA, Booth #1626-1628 in Anaheim, CA 


monitors, no other monitor can come 
con Gare 1-800-800-5202 


technology through graphic appli- close. 


cations such as CAD, Desktop Publishing T560i won the 1991 BYTE HBY¥VITE 1-310-325-5202 (CA) 


AWARD 


and Windows, and see their true colors. AWARD OF DISTINCTION. Fax: 1-310-530-1679 


Take a close look at the increased 


clarity and brightness of Trinitron 


Trinitron, Windows and FLEXSCAN are trademarks of their respective companies. “Satellite” graphic images created by Jerry D. Flynn, Design Engineer, Cocoa Beach, FL. “Lunar Landing” created by Design Visualization Group, McDonnell Douglas Space Systems Company 
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IF YOU'RE WAITING AT ALL 


TOLOAD FILES, 


YOU'RE WAITING TOO LONG. 


When you need a lot of data at your fingertips fast, you need the CY-2000 magneto-optical disk 
drive from Contemporary Cybernetics Group. 


Its like having unlimited storage space. With the ability to access the files you want in seconds. 


Its called near-line storage, and it’s perfect for data-intensive applications like multimedia, 
desktop publishing, CAD/CAM, medical imaging and more. Plus, its ideal for private databases 
and security-sensitive files because the disks can be removed and stored to prevent 
unauthorized access. 

The CY-2000 gives you 1 GB on each disk, a 10 Mbits per second transfer rate and a 35ms 
average seek time. In a compact 51/4" format that’s “plug and play” compatible with most 

personal computers, workstations and servers. 
The media are erasable, rewritable and extremely durable. One platter can last up 
to 40 years. And because they’re small and lightweight, you'll enjoy reduced 
storage and shipping costs. 
The CY-2000 is part of our family of data storage products that 
includes QIC streamers, magneto-optical disk drives, and 8mm 
helical scan tape subsystems and libraries. 
So, if file access is trying your patience, don't 
wait another minute. For complete information 
on the CY-2000, call today at 804/873-9000. 


TRUE “PLUG-AND-PLAY” 
COMPATIBILITY WITH: 


Alliant 

Alpha Micro 
Altos 

Apollo 

Arix 

AT&T 

Basic-4 
Concurrent 
Convergent 
DataGeneral 
DEC 3100/5000 
DEC BI-Bus 
DEC HSC 

DEC Q-Bus 
DEC TU/TA81 
DEC Unibus 
Gould/Encore 
HP 

IBM AS/400 


IBM Mainframe 


IBM RISC/6000 
IBM RT 

IBM S$/38 
Intergraph 


Motorola 
Macintosh 
McDonnell 
Douglas 
NCR 
NeXT 
Novell 
0S/2 
PS/2 
PC 386/ix 
PC MS-DOS 
PC Xenix/ 
Unix 
Pertec 
Plexus 
Prime 
Pyramid 
Sequent 
Silicon 
Graphics 
Sun 
Unisys 
Wang 
and more 
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FAX +33 88 66 79 19 Japan Tel: +81 3 3639 5841 FAX: +91 3 3639 5865 U.K. Tel: +44 7373 73544 FAX: + 44 7373 62813 
New Zealand Tel: +64 9 479 1100 FAX: +64 9 479 8009 R.O.C. Tel: + 886 2 5068702 FAX: +886 2 5014198 U.S. FAX: 804 873 8836 
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PC WEEK Shoot-out 
Planned for '92 Show 


Vendors of presentation graphics 
software will compete at the PC Week 
Labs Shoot-Out Corral at NCGA’s 
1992 conference and exposition March 
9-12, Booth #1423 on the exposition 
floor at the Anaheim Convention 
Center in Anaheim, Calif. The 
competition will showcase four to 
eight new and different presentation 
graphics software packages. The 
event will take place in three phases. 

In the first phase, vendors will be 
given access to identically-configured 
systems on which their software has 
been pre-installed. At that time, they 
will be given an outline of the presen- 
tation they are to create, along with a 
list of specifications. 

The second phase is the actual 
development of the presentation and 
the final phase is judging. 

Attendees who have been recruited 
prior to the show will view the 
presentations and a winner will be 
chosen with the results to be published 
in PC Week ata later date. 
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Direction '90s: 
Initiating a New Era of Service 


by James A. Schuping 
NCGA President/CEO 


The NCGA Board of Directors has initiated a new era of industry service and 
involvement with the implementation of Direction '90s. 

Direction '90s reflects NCGA's commitment to take a dynamic leadership 
role in meeting the challenges facing the computer graphics industry today and 
in the decade ahead. Over the past few months, our members and many 
industry executives have provided us with valuable input on the issues and 
trends of concern to them. They have identified specific technical and profes- 
sional needs in a multitude of specialized application disciplines, including 
standards, multimedia, graphic design, CAD/CAM/CAE/CIM, animation, 
presentation graphics, and other areas. 


"In the months ahead, we will be initiating 


services and programs that will provide 
opportunities for professional development, 
networking, business contacts, information 


f 
access, and product exposure. 


NCGA has begun to implement an association service structure that will 
enable us to address these needs and provide a forum for these diverse applica- 
tions. In the months ahead, we will be initiating services and programs that will 
provide opportunities for professional development, networking, business 
contacts, information access, and product exposure. 

We will be presenting an overview of Direction '90s at our upcoming 13th 
annual conference and exposition. I invite you to attend the annual membership 
meeting on Tuesday, March 10, 5:30 - 7:30 p.m., at the Anaheim Marriott's 
Center Hall and visit our Direction '90s booth (#2435) at the exposition to find 
out how NCGA can provide value to you and your company in the year ahead. 

I look forward to seeing you at the show. 


NCGA Newsis published as a service to the members of the National Computer Graphics Association. Questions about 
membership in NCGA should be addressed to NCGA headquarters at 2722 Merrilee Drive, Suite 200, Fairfax, VA 22031. 
Phone: 1-800-225-NCGA, 703-698-9600 « FAX: 703-560-2752 


Improvements in CAD Input and Output 
Will Make a Difference 


"(Rapid prototyping 
systems] use a conven- 
tional inkjet mecha- 
nism to fabricate 3-D 
parts. It's almost like 
reaching in and grab- 
bing the CAD model 
out of the system." 


By Terry T. Wohlers 
Wohlers Associates 


For years, the graphics industry has tried to model three-dimensional objects 
with computers. The engineering and manufacturing industries, in particular, 
have pushed computer devices to their limits in trying to achieve this goal. 

When you look closely at the challenges of modeling mechanical parts 
with a computer, two parts of the process stand out as major obstacles. One 
is getting geometric information into the CAD system. The other is produc- 
ing Output that represents the model. Sitting in the middle are the computer 
and CAD software, which continue to get faster and better. The input and 
output elements of the modeling process are finally beginning to improve 
too. 

As for output, the industry is seeing unprecedented change. I count 29 
universities, government labs, and corporations around the world, developing 
rapid prototyping (RP) systems. The developments range from patent- 
pending concepts to commercially-available products. Today, you can buy 
an RP system from one of 11 system manufacturers. Seven are in the U.S. 

RP systems address the need for better output from your 3-D CAD system. 
Instead of getting a flat, hardcopy print of your work, you get the physical 
model itself. It’s almost like reaching in and grabbing the CAD model out of 
the system. Texas Instruments and MIT call their machines 3-D printers. 
Both use a conventional inkjet mechanism to fabricate 3-D parts. 

RP systems, as well as 3-D digitizer systems, use laser technology. Seven 
companies now offer laser digitizers that permit you to capture the shape of 
parts and read them into CAD systems. This gives CAD users a big head 
start when creating a new version of an old part. Laser digitizers are also 
good for capturing odd shapes, such as human anatomy. 

Three-dimensional laser digitizers create and store a list of x/y/z coordi- 
nates in an ASCII file. The points define a stack of splines that represent the 
shape of the digitized part. Several CAD/CAM systems permit you to read 
the points and recreate the stack of splines. You can then surface the splines, 
produce a shaded view, and send the surfaces to a computer numerical 
control (CNC) machine or RP system. 

Both 3-D digitizers and RP systems promote the use of 3-D CAD applica- 
tions. As developers refine these technologies and prices drop, many of the 
1.5 million desktop CAD users will begin to use them as they use 2-D input 
and output devices today. These improvements in CAD input and output 
will forever change the way engineers design products. 


Industry consultant and CGW Contributing Editor Terry Wohlers is chair- 
man of the NCGA CAD Society and a member of the NCGA Board of 
Directors. He is conducting sessions on rapid prototyping and 3-D laser 
digitizers at NCGA's CAD and Engineering Workstations '92 and Business 
Graphics "92 conference, March 9-12 in Anaheim, Calif. 


Technology Fusion 


Commercial translators and 
interface programs unite CAD and GIS data 


By Laura Lang 


hen the Auditor’s Office 

of Franklin County, Ohio, 

decided back in 1985 to 
enter the county’s 330,000 parcels 
of land into a computer database 
for easier updating and mainte- 
nance, it was computer-aided 
drafting (CAD) technology—not 
mapping technology—that was 
used to automate the process. 

“In the early 1980s, CAD was 
the affordable way to input and 
maintain maps,” explains Peter 
Croswell, vice president of Plan- 
Graphics (Frankfort, KY), consul- 
tants on the Franklin County proj- 
ect. Ten or even five years ago, he 
Says, Many agencies and private 
companies used CAD technology 
in mapping applications because 
CAD was considered the best and 
most affordable tool available. 
With it, users could create a cen- 
tral repository of information that 
they could access easily, eliminat- 
ing the need to find and file paper 
maps. Also, users such as utility 
companies could implement CAD 
tools in automated mapping/facili- 
ties management projects to show 
the locations of various structures 
at their plants. 

Today, however, this scenario is 
changing. Geographic Information 
Systems (GISes)—which integrate 
geographic information with a da- 
tabase management system to al- 
low for the capture, management, 
analysis, and display of geographic 
data—have evolved to a point of 


Laura Lang is a freelance writer based in San 
Diego, California. 


COMPUTER GRAPHICS WORLD MARCH 1992 


economic return for users requir- 
ing high-end mapping and analy- 
sis functions. In fact, says Cros- 
well, “GIS has become the most af- 
fordable and versatile technology 
for maintaining spatial data.” 

As a result, many firms and user 
groups, like Franklin County, 
which require both design and 
analysis functions are now imple- 
menting CAD systems for drafting 
work, and then translating the 
data to a GIS. To translate the 
data, they are using programs that 
translate to so-called neutral for- 
mats such as IGES, proprietary 


translators, or commercial transla- 
tors from such vendors as Bigelow 
Systems (Shawnee Mission, KS), 
Octal Inc. (Southfield, MI), Deci- 
sion Graphics (Huntsville, AL), and 
Woolpert Consultants (Dayton, 
OH). Or they are using system-to- 
system translation programs avail- 
able from some CAD and GIS ven- 
dors, which enable users to import 
one vendor’s files and export them 
to another data format. 

Using both CAD and GIS tech- 
nologies and moving data from one 
system to the other as it’s needed is 
coming in vogue, say consultants, 


CAD data is seamlessly tied into GIS data in this Microstation 
application from Intergraph. A query of selected parcels of land in relation 
to 100- and 500-year flood plains highlights parcels not prone to flooding 
(solid pink), as well as those in danger of flooding (outlined in pink). 
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because users recognize the bene- 
fits each technology offers to their 
application. 

“We use CAD and GIS for what 
they each do best,” says Stuart Da- 
vis, administrator of the division of 
automated mapping for Franklin 
County. “It wouldn’t make sense 
for us to try and make do with just 
one technology or the other. They 
have both become integral parts of 
the way we work.” 

According to Davis, consultants 
send to the Franklin County Engi- 
neer’s Office subdivision informa- 
tion in the form of CAD files. As 
property information is finalized 
by the engineers, it’s sent to the 
Auditor’s Office and brought into a 


Synercom Technology (Houston) 
GIS for updating using an Auto- 
cad-to-Synercom interface from 
Woolpert Consultants. In the GIS, 
parcel numbers and other informa- 
tion are attached to each property 
so auditors can pose specific que- 
ries to the system. For example, 
they can ask the system to high- 
light all houses in the region with 
four bedrooms, three bathrooms, 
and a fireplace that sold during the 
past year for less than $190,000. 
Another engineering firm utiliz- 
ing both CAD and GIS technol- 
ogies is Lowe Engineers, a mid- 
sized firm in Atlanta. At Lowe, 
project information, such as a site 
survey, is routinely moved be- 
tween CAD systems and GISes as 
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County and municipal planning authorities, as well as 
public works offices, can use Prime/Computervision’s 
system 9 Geographic Information System to combine 
topographic data and attribute information. Then, using 
one of Prime/CV’s CAD interface products, users can 
share geographic and engineering data. 


drafting or analysis functions are 
performed. Lowe automated with 
CAD in 1986 but brought in GIS 
technology a few years later, ac- 
cording to Bill Bersson, principal 
manager at the firm. 

“As GIS became more afford- 
able, we realized that we should 
use both technologies to deliver 
jobs,” Bersson explains. “CAD is a 
more effective drafting tool, but 
GIS offers high-end analysis capa- 
bilities, such as overlaying multi- 
ple layers of data to integrate the 
information from each [layer],” he 
explains. 

At the start 
of its projects, 
Lowe often re- 
ceives from its 
clients and sub- 
contractors files 
in Autocad for- 
mat (from Auto- 
desk; Sausalito, 
CA), as Autocad 
is a widely used 
drafting system 
among the vari- 
ous companies 
Lowe works 
with. The Lowe 
engineers trans- 
late these files, 
using a propri- 
etary translator, 
into an Inter- 
graph (Hunts- 
ville, AL) GIS 
for production. 
Then the company may translate 
them once again into the requested 
format (CAD or GIS) for delivery. 

“We often use CAD and GIS on 
the same projects, depending on 
what we're given and what we're 
asked to produce,” notes Bersson. 
“CAD becomes the starting point 
for most of our GIS work.” For a 
single project, information might 
be moved from Autocad to Inter- 
graph for production and finally 
into ESRI’s (Redlands, CA) Arc/ 
Info format for delivery —if that’s 
what the client has requested. 

Today, the ability to translate 
data between CAD systems and 
GISes is beginning to make in- 
roads. “Translators between CAD 
and [GIS] are getting better,” says 


Croswell of PlanGraphics. How- 
ever, he adds, the capability is not 
without its flaws. 

In the past, he explains, transla- 
tions between CAD and GIS have 
been hindered by the technologies’ 
dissimilar topologies, or data struc- 
tures. For instance, CAD systems 
rely on a graphical or parametric 
data structure. GlSes, on the other 
hand, use a topological data struc- 
ture. With a topological structure, 
graphical elements can “relate” to 
one another, such as one parcel 
“knowing” that it’s next to another 
parcel. This creates spatial rela- 
tionships among the graphics. 


Smoothing Translations 

As such, popular GISes that have 
roots in CAD technology, such as In- 
tergraph’s MicroStation GIS Envi- 
ronment, IBM’s (Rye Brook, NY) 
Geographical Facilities Information 
System, and McDonnell Douglas’ 
(St. Louis) Graphic Design System, 
use planimetric databases. GISes 
that do not have their roots in CAD, 
such as ESRI’s Arc/Info and GeoVi- 
sion’s (Ottawa, Ontario) Advanced 
Mapping System, use a topological 
database approach. 

These differences in topology 
can create translation problems; 
for instance, some data or text can 
be lost during the translation. Fur- 
thermore, parametric databases 
typically don’t have relationships 
that can attach attributes to their 
graphical counterpart. They may 
have attributes, but these would 
have no relationships to other at- 
tributes. 

To smooth CAD-to-GIS transla- 
tions, GIS vendors are working 
with traditional CAD vendors to 
tightly integrate their products so 
that the same information can be 
displayed through a common inter- 
face in either CAD systems or 
GlSes. Thus far, only a few commer- 
cial products are currently avail- 
able. Some of these include Prime/ 
Computervision’s (Bedford, MA) 
CADDS System and System 9 GIS 
interfaces, and ESRI’s ArcCAD. 

According to Steve Fish, vice 
president and general manager of 
the GIS Business Unit at Prime/ 
Computervision, the company has 
responded to its users’ demands for 
interactive interfaces between its 
GIS and CAD products—System 9 
and CADDS, respectively —and for 
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HUMANCAD 


Manian 


| THE Best Way TO GET PEOPLE INT 
YOUR DESIGNS AND DRAWINGS. 


One of the best ways to get people involved 


with your designs is to put human figures in 
them. And the fastest, easiest way to put 
people in your designs and drawings is with 
Mannequin." 

This revolutionary software lets you draw 
people of any size and shape automatically. 
Then it works hand in hand with your design 
and drafting program to let you easily place 
the people you create in your architectural 
renderings. 

Mannequin people can test the design of a 
space, provide realistic walk-throughs, even 
grasp objects and show you what real people 
would see from any part of the room. The 


result — you spend less time redesigning 
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because you can see exactly how your 
design works. 

Mannequin, which is also ideal for indus- 
trial design, is compatible with AutoCAD? 
Autodesk® 3D Studio,” Autodesk® Animator 
Pro," Generic CADD® Micrografx® Designer,” 
and most other popular PC CAD and graphics 
programs. 

To find out more—or for the name of your 
Mannequin dealer —call us toll-free at 
1-800-437-4441. 

And get people into your designs. 


1800 Walt Whitman Road, Melville, NY 11747. Tel: 516-752-3568 Fax: 516-752-3507. 


© Copyright 1991, Biomechanics Corporation of America. All rights reserved. 
Mannequin is a product and trademark of the HUMANCAD Division of Biomechanics 


Corporation of America. All other company and product names are trademarks or registered 


trademarks of their respective companies. 


We're Making New Connections 


€nnouncing high performance plotting for ISM RS/6000 computers from ZEH Graphic Systems. 


G... news! Now users of IBM RS/6000 computers can have direct access to presentation quality plotters quickly and easily with software 
from ZEH Graphic Systems. 


The ZEH MCPK-10107 MicroChannel interface enables high speed output to Versatec electrostatic and thermal color and monochrome 
plotters, and to industry standard Centronics interface printers. 


It includes: Advantages of MCPK-10107 over the SCSI solution: 

¢ Asingle printed circuit card that plugs into the backplane of the ¢ Drives plotter at full speed and allows simultaneous 
RS/6000 workstation. access to the disk drives. 

* AIX 3.1 device driver. « Keeps system performance up—does not load down SCSI bus. 

* Stand-alone hardware and software diagnostics. ¢ One IBM RS/6000 with two MCPK-10107s can inexpensively drive 

* 16-bit bus master DMA and 8-bit programmed |/O. two plotters at the same time. 

* Maximum data transfer rate of 1.0 megabyte per second. ALSO AVAILABLE: a full line of hardcopy graphic 

* TTL or differential Versatec output for cable lengths up to 1000 feet. software products to users of the IBM RS/6000 and 

* High speed Centronics output capable of driving large electrostatic other UNIX platforms with a range of input formats 
plotters. including CGM and HPGL. 


EH... 
A= system 


Worldwide Network Plotting Specialists 
ZEH Graphic Systems, Inc., 1325 S. Dairy Ashford, Suite 300, Houston, Texas 77077, (713) 589-7757, Fax: (713) 558-3043 
ZEH Graphic Systems (Europe) Ltd., 290-294 High Street, Dorking, Surrey, U.K. RH4 1QT, Tel: +44 (0) 306 740105, Fax: +44 (0) 306 740541 
MicroChannel, Versatec, Centronics, AIX, UNIX and IBM RS/6000 are all trademark names. 
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a link between System 9 and the 
Autocad program. 

Currently, the company offers 
an interface between its System 9 
GIS and its Information database 
product ($5500), as well as a link 
between System 9 and its CADDS 
system ($3500). Links between 
System 9 and various standards— 
DXF, DLG, Intergraph, and Ti- 
ger—are also offered at $2946 
each. In addition, a link between 
System 9 and various field survey 
and photogrammetric instruments 
is available at a price of $1473; 
links between System 9 
and various European 
standards are also of- 
fered (prices for these 
were unavailable at 
press time). 

These links are cur- 
rently being imple- 
mented by a variety of 
user groups. The Los 
Angeles County Office 
of the Assessor, for one, 
has linked Prime/CV’s 
System 9 GIS and 
CADDS 4X software in 
an application involv- 
ing the accurate, fair, 
and timely assessment 
of property values. In 
doing so, all property 
data is available and ac- 
cessible from one sys- 
tem, enabling the Office 
of the Assessor to pro- 
vide current and precise 
geographic information about all 
of Los Angeles county. This, they 
feel, helps citizens to understand 
the logic and criteria for their 
property assessments, as well as 
their fairness in relation to similar 
properties in their community. 

ESRI’s ArcCAD, scheduled to 
ship this month and expected to 
cost from $3000 to $4000, uses Au- 
tocad’s interface and operating en- 
vironment to perform both Auto- 
cad and Arc/Info functions, says 
George Rogers, a senior analyst 
with PlanGraphics. It provides 
tools for the user to query, display, 
and analyze the GIS database 
through the Autocad interface. For 
example, a public works depart- 
ment that is currently using Auto- 
cad for drafting could integrate its 
activities into a citywide GIS. 
Drafters in other departments 
(such as architecture) could access 
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information with Autocad to up- 
date drawings as changes take 
place—for instance, as roads are 
constructed or buildings are de- 
molished. Similarly, city planners 
could access the same updated da- 
tabase of information for their 
analysis work. 

According to the company, Arc- 
CAD maintains a binary link be- 
tween an entity in the Autocad da- 


A seamless link: ArcCAD, from Environmental Systems 
Research Institute, provides tools for the user to query, 
display, and analyze the GIS database through the 
Autocad interface. In this demographic application for 
ArcCAD, individual zones are color-coded according to 
population changes stimulated by the relocation of a 
major industrial plant. 


tabase and a feature in the Arc/ 
Info topological database. Users 
working in ArcCAD can automati- 
cally update their Autocad graph- 
ics from the Arc/Info database 
through the binary link. Or, if they 
are editing Autocad graphics, the 
system can automatically update 
the Arc/Info data. Funtionality of 
both packages is left intact. Arc/ 
Info users would have access to 
Autocad snapping routines for 
faster and more precise drafting, or 
even the coordinate geometry rou- 
tines available in popular CAD 
packages. 

Meanwhile, most of Intergraph’s 
GIS installations also have a need 
for CAD products, according to In- 
tergraph’s John English, market- 
ing manager for land information 
systems. Intergraph’s MicroSta- 
tion GIS has its roots in CAD, he 
emphasizes, so moving informa- 


tion between its CAD and GIS 
modules is seamless. However, 
moving information from CAD to 
another vendor’s GIS, or from a 
CAD package like Autocad into 
MicroStation, isn’t always as easy, 
he says. 

To facilitate such procedures, In- 
tergraph recently opened up its 
own development format to other 
vendors and is working to develop 
product-to-product interfaces. The 
company reports varying degrees 
of success with interface develop- 
ment to date, but no products are 
ready for release. “We 
are willing to translate 
to other vendors’ for- 
mats, but where that in- 
volves the release of 
their formats, we’ve run 
into difficulties—politi- 
cal as well as technical 
ones,” English says. 

Despite such set- 
backs, English sees a 
bright future for tighter 
interfaces between CAD 
and GIS. “The [GIS] in- 
dustry is starting to re- 
alize that being able to 
do analysis is really the 
last process of a user’s 
work. They may need 
access to CAD more of- 
ten to maintain and up- 
date information. 

“Customer demands 
are driving this integra- 
tion,” he adds. “Vendors 
are simply responding.” 

At the moment, CAD and GIS 
are clearly different kinds of tools, 
admits PlanGraphics’ Rogers. “Us- 
ers simply have both needs—fast 
database and graphics updating 
with CAD, and analysis with GIS.” 

“GIS is essentially an opportu- 
nistic undertaking—capitalizing 
on some kind of data,” adds Kathy 
Hale, a senior analyst with the 
consultancy Dataquest (San Jose, 
CA). “In this case, it’s CAD data. 
There’s just a very natural tie be- 
tween civil engineering data, for 
instance, and GIS.” 

For users like Franklin County, 
Lowe Engineers, and others, the 
future is being defined by the tools 
they've already found most appro- 
priate: CAD for graphics manipu- 
lation, and GIS for analysis. 
Bridges between the technologies 
will just become stronger. CGW 
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An Important Postscript 
to One-pass Plotting. 


a , 
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Synergy’s ColorWriter™ 400 series is the only electrostatic plotter 
with Adobe's PostScript’ interpreter built right into the system. 
So in addition to 36” full color output at 400 dpi in one pass, 
you get perfect PostScript language printing. Fast. Easily. q 
POSTSCRIPT® 


With no additional software. From plots four across at the 
standard 8” x 11” to a full 36” wide. Sfwore rom Aa 
Thanks to our unique one-pass architecture, both printing and 
plotting are as much as four times faster, with better registration and 
more consistent color. And with its onboard SPARC engine, the 
ColorWriter also performs as an Ethernet® node with no special hard- 
ware or software. That makes it as easy to share in several departments gpg epenperpnyenprnns 
as it is to use in one.  EeVAIK EPRV 
For more information about ColorWriter 400’s one-pass plotting A 
and PostScript language printing call us at 800-926-0968. COMPUTER GRAPHICS CORPORATION 
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© 1992, Synergy Computer Graphics Corp., 2945 Oakmead Village Court, Santa Clara, CA 95051. Phone: 408-988-3088; FAX: 408-988-2280. ColorWriter is a trademark of Synergy. Adobe, PostScript 
and Adobe Illustrator are trademarks of Adobe Systems Incorporated, registered in the U.S.A. and other countries. All other trademarks and registered trademarks belong to their respective holders. 


Multimedia Development 


The future of interactive multimedia 
lies in the hands of developers 


By Maureen McManus 


s the concept of interactive 
multimedia has taken hold 
in the computer world, 
hardware vendors have done an 
admirable job of developing the en- 
abling technology—creation plat- 
forms, CD-ROM, laserdiscs, and 
audio and video chips—that will be 
so critical for market growth. 

But while this technology “push” 
has been essential, it is no more im- 
portant to the realization of interac- 
tive multimedia computing than 
the technology “pull” that must 
come from customer demand. The 
job of creating that demand falls, in 
a large part, to the application soft- 
ware developers. 

Application software developers 
are.the folks who create the useful, 
cost-effective applications geared 
at meeting real-world user needs. 
Without applications, multimedia 
is just a new set of technologies 
without benefit or means of com- 
mercialization. 

But who are these developers, 
and what kinds of applications are 
they developing? Which markets 
are they targeting? What equip- 
ment are they using? And what 
are the obstacles that slow their 
progress? 

To answer these questions, BIS 
Strategic Decisions, a multimedia 
market research and consulting 
firm based in Norwell, Massachu- 


Maureen McManus is the principal of MG 
Consulting (Hudson, NH) and the primary an- 
alyst of the study discussed in this article. A 
copy of the study can be obtained from BIS 
Strategic Decisions (Norwell, MA). 
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setts, surveyed 3200 current and 
potential multimedia software de- 
velopers. The resulting report, 
Multimedia Market Drivers: The 
Applications Developers in Focus, 
paints a detailed picture of a di- 
verse group of people and organi- 
zations working with a broad 
range of tools toward a variety of 
ends but facing a similar set of di- 
lemmas. Understanding this group 
may be the key to predicting fu- 
ture growth directions in interac- 
tive multimedia computing. 


At one end of the application 
software developer spectrum are 
the large computer vendors, such 
as Apple and Microsoft, who are 
working primarily at the system 
software level of development. 
However, the majority of innova- 
tive tool, title, and application de- 
velopment is spread amongst hun- 
dreds of small, independent soft- 
ware vendors, or ISVs. In general, 
application software developers 
can be broken down into the fol- 
lowing categories: 


An education tool: According to those developers involved in 
creating interactive multimedia applications, the most development 
effort at the moment is going into educational programs for 
corporate, K-12, and higher-education applications. Though the home 
entertainment area, which includes games and “how-to” programs, is 
small now, it could become the largest area of activity by the end of 


sae 


the decade, 


23.2% 


73.6% 
69.9% 
| 63.2% 


60.8% 


76.0% 
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® Contract programmers, who typi- 
cally work for a client on an “as 
needed” basis in the areas of sys- 
tems analysis, design, and con- 
struction. This group tends to in- 
clude smaller organizations or in- 
dividuals who develop custom ap- 
plications (such as a training sys- 
tem for a corporation) and/or cus- 
tom software components (such as 
peripheral drivers). 

®@ Multimedia producers/title devel- 
opers, who tend to be larger and 
more visible software developers 
and producers active in custom ap- 


Who are these people? Because multimedia represents a 


cused within their vertical mar- 
kets. Early Corporate IS adopters 
of interactive multimedia comput- 
ing include groups at companies 
such as Ford Motor Company, 
EDS, and American Airlines. IT 
users from the government and 
university sectors would also be in- 
cluded in this category. 

@ Others. This miscellaneous cate- 
gory primarily includes VARs or 


erga z 


convergence of diverse technologies and several fields of endeavor, 
the backgrounds of those involved in multimedia development are 


understandably varied. 


plications and packaged titles. Two 
of the better known examples of ti- 
tles produced by this group of de- 
velopers are Voyager’s Beethoven 
Series and Warner New Media’s 
Desert Storm. 

® Computer systems/components 
vendors, who are predominantly in- 
volved with captive application de- 
velopment work, which includes 
system software architecture that 
may be proprietary. The develop- 
ment teams within companies such 
as Compaq and Commodore would 
be included in this segment. 

® Corporate IS or Information 
Technology (IT) users, who are pri- 
marily concerned with application 
development for use with in-house 
applications that are typically fo- 
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multimedia resellers, production 
houses, and service bureaus. While 
multimedia software development 
is not typically a primary function, 
these parties play an important 
role in system integration, master- 
ing functions, and post-production 
assistance. 


More than 82 percent of the sur- 
vey respondents directly classified 
themselves as either ISVs or cap- 
tive multimedia developers. ISVs 
include independent contract pro- 
grammers/application developers 
(21 percent) and multimedia pro- 
ducers/title developers (51 per- 
cent). The captive developers, 
which include computer systems/ 
components vendors, represented 


10 percent of the respondent base. 
Corporate IS/Information Technol- 
ogy users (7 percent) and “Others” 
(10 percent) constituted the re- 
maining respondent base and the 
study design’s “secondary” target 
market. 

Although this secondary seg- 
ment is small, it plays a critical 
role in multimedia development 
today and potentially will have an 
even bigger impact on the future of 
interactive multimedia computing. 
Today’s early users, typically in- 
house developers at companies 
such as Chrysler Corporation, 
Florsheim Shoe, and Travelers In- 
surance, are at the forefront of 
multimedia implementation and 
will greatly impact the commercial 
development of new market seg- 
ments. Corporate IS/IT users, and 
the follow-on users in emerging con- 
sumer segments, will ultimately de- 
cide the fate of multimedia comput- 
ing by their purchase dollars. 


Waiting for Consumer Titles 

As might be expected in an em- 
bryonic marketplace, the majority 
of software development activities 
(more than 54 percent) today is 
centered around custom applica- 
tions largely focused on the corpo- 
rate solutions. Packaged titles, or 
what one developer called “fuel for 
the consumer market,” only repre- 
sent about 22 percent of the total 
development activity. 

Even today’s best-selling titles 
such as Grolier Inc.’s Grolier Ency- 
clopedia, National Geographic/ 
IBM’s Mammals, and Reactor’s 
Spaceship Warlock, are being sold 
in relatively small numbers by 
consumer market standards. How- 
ever, BIS expects title develop- 
ment to expand rapidly in the mid- 
1990s as the installed base of mul- 
timedia delivery players grows and 
consumer markets materialize in 
such areas as interactive games, 
education, how-to programs, and 
adult enrichment. 

Another 17 percent of today’s 
software development activities is 
spent on the development of crea- 
tion/authoring tools, which are the 
facilitating vehicles for title and 
application development. “Other” 
write-in software development ac- 
tivities, consisting of 7 percent of 
the total effort, include video and 
audio production, presentation 
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Monitor our resources. 


There’s more to Electrohome monitors 
than meets the eye. That’s because 
they're all backed by our reputation for 
customization, reliability and technical 
support. So they go beyond offering 
outstanding image definition, brilliant 
color and superb picture 

quality. At Electro- 
home, we make 
sure you get the 


Technical Support 


FONE or 


monitor to do the job, whatever job you 
do. And we stand behind that claim. If 
you judge a monitor only by what you 
see on screen, you're probably not 
getting the whole picture. 
For more information on the custom 
Electrohome monitors you 
need to do 
the job, call 


| Soe 5 19.744-7111. 


BLECTROHOME 
Display Systems . . . the resourceful monitor people. 


Electrohome Limited, 809 Wellington Street North, Kitchener, Ontario N2G 4J6 Ph: 519 744-7111 Fax: 519 749-3151 
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Only Open-minded graphics 


programmers need read on. 


Open graphics 
programming has arrived. 
Now you can eliminate 
programming dependency on 
| any single vendor. And at the 

| same time keep up with the 


advances in graphics hardware 


F and software. 
platforms from PCs to supercomputer. 


Proprietary toolkits vs. FIGARO* 
Proprietary graphics packages usually provide upward 


compatibility to new technologies such as PEX in one of two ways: 


either with inefficient layers of software or by forcing 


you to convert your program to new calls. i — 


Both solutions delay time-to- — 
market for your graphics application. And can dramatically slow 
down its performance. 

Instead, get FIGARO+. FIGARO-+ is a greatly improved 
version of PHIGS, the ANSI-developed open standard and X 
Consortium choice for 2D & 3D graphics. 

FIGARO+ lets you develop high performance programs that 
can be ported almost anywhere with just a simple recompilation. 

Which means that from a single API you can take advan- 
tage of any new, open or proprietary graphics environment such as 
SGI's GL, HP's Starbase, Sun's XGL, or PEX. 


Develop on a proprietary system and you're stuck forever. 


LIAN T 


Liant logo type, FIGARO+ and FiGraph are trademarks of Liant Software Corp. Other 
trademarks belong to their respective companies. Copyright © 1991 by Liant Software 
Corporation, 959 Concord St., Framingham, MA 01701. 508-872-8700, FAX: 508- 
626-2221. Call for your free Liant product catalogue. 


PHIGS from a hardware vendor vs. FIGARO* 
Hardware vendors used to push their own proprietary 


graphics toolkits. Now they push PHIGS. 

It's gratifying to see them come to our point of view. But 
they still don't have it right. 

Their versions of PHIGS don't allow for application 
optimization. You lose performance when porting to other PHIGS. 

They also ignore many of the extensions you need for 
demanding applications such as scientific visualization. 

Completely portable FIGARO+ offers the high level of 
PHIGS performance you want. And more of the extensions you 
need, including immediate mode — making it the API of choice 
among PEX users. 


The FIGARO* family of toolkits 
In addition to 


FIGARO-+, we provide a 
variety of other open 
graphic toolkits for 
advanced graphics 
programmers like you. 


So if you're open- 


minded about your 


FIGraph makes creating any kind 
of 2D or 3D chart or plot easy. 


graphics applications, 


give us a call about FIGARO+ and our other open solutions today. 


Call 1-800-662-9866 for your free 
PHIGS/FIGARO+ primer 
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graphics, clip-art utilities, and per- 
sonal organizers. 

As mentioned earlier, most de- 
velopers are small organizations. 
In fact, nearly 59 percent of the 
survey respondents reported fewer 
than 20 employees on site; more 
than one-third only had from one 
to nine employees. In terms of rev- 
enue generation, more than half of 
all developers earn less than $1 
million annually. Fewer than 10 
percent reported annual revenues 
of more than $25 million per year. 

Given that the development cost 
of a single interactive multimedia 
application typically runs from 
$25,000 to $150,000 or more, it’s 
easy to understand why developers 
voice the need for increased finan- 
cial and marketing support pro- 
grams from large hardware and 
software vendors. These needs, as 
one ISV put it, start with a desire 
for “cheaper creation equipment and 
a larger installed base of potential 
users,” but there is much more. 


Developers Need Help 

“Today’s challenge,” according to 
Dr. John Latta, president, 4th 
Wave Inc., a Virginia-based devel- 
oper, “is lowering the barrier of ac- 
complishment for developers. This 
will do more to promote multime- 
dia software and will ultimately 
reduce the cost of development.” 
Standards, cross-platform compati- 
bility, tools that work well togeth- 
er, and embedded operating sys- 
tem support are some of the things 
that could make application devel- 
opment easier to accomplish. 

“Currently, the primary integra- 
tion responsibility lies with devel- 
opers,” says Latta. “Too much of 
our [developers’] time is spent on 
making things work together, tak- 
ing away from our actual produc- 
tion and creative efforts.” 

All in all, the five most important 
vendor support issues, as ranked by 
developers in the BIS survey, were 
equipment quality and reliability, 
compatibility, tools performance, re- 
sponsiveness, and cost. 

In addition to rating the most 
important vendor support issues, 
survey respondents also listed the 
most critical market barriers to 
the wider use of interactive multi- 
media computing. The top three 
were, in order of priority, cost, 
standards, and applications. 
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Cost is largely a function of 
product development, economy-of- 
scale manufacturing, and the ad- 
vancement of more cost-effective 
technologies. The good news here 
is that the price of technology is 
dropping and no doubt will contin- 
ue to drop at a rate of about 10 to 
15 percent per year. 

The issue of standards, however, 
continues to be problematic, and 
there is still a long way to go in the 
effort to develop standards for au- 
dio, image compression, and cross- 
platform compatibility. As one de- 


A lack of standards creates mar- 
ket fragmentation, which could re- 
sult in a confused user base unwill- 
ing to embrace new technology. 
“At this point,” Koegel adds, “most 
developers focus on a specific envi- 
ronment [such as Unix] as their 
operational strategy.” 

Still, multimedia standards are 
continuing to advance, and the 
market should begin feeling the 
impact of those advances in the 
next year or two. Most notably, the 
International Standards Organiza- 
tion’s (ISO) proposed MPEG and 
JPEG, for moving and still-image 
compression algorithms, respec- 
tively, are making good progress. 
Meanwhile, ISO is also working on 

a 


The top three barriers to multimedia market growth, according to 
developers, are high cost, a lack of standards, and a lack of 
applications. 


veloper stated, “The simple fact to- 
day is that there are no multime- 
dia standards.” What makes multi- 
media standards so difficult to exe- 
cute is that they involve dynamic 
media data types or time-based 
synchronization. 

Unfortunately, having well-de- 
fined standards is critical for signifi- 
cant market growth. As Dr. John 
Koegel of the University of Massa- 
chusetts at Lowell’s multimedia lab 
explains, “Standards provide the 
most common denominator from 
which we can build; they accelerate 
the market, making the whole 
greater than the parts.” 


MHEG, a proposed standard for 
the interchange of multimedia doc- 
uments between applications, and 
Yamaha’s proposed audio Gold 
Standard is being well-received. 
Perhaps the most encouraging 
sign, as the Interactive Multime- 
dia Association’s (IMA) compatibil- 
ity director, Phil Dodds, recently 
stated, is that “the major players 
have agreed not to disagree.” Lead- 
ing industry players such as Ap- 
ple, Eastman Kodak, IBM, Intel, 
Microsoft, Pioneer, and Sony, 
through the IMA, are finally sit- 
ting down at the same table to de- 
velop a means of co-existence and 
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common standards. According to 
Dr. Latta, the development com- 
munity is encouraged by the “very 
positive progress being made in 
the area of standards.” 

This leaves the remaining major 
market barrier to multimedia: ap- 
plications. The problem here is 
that there is a “chicken-and-egg” 
scenario between multimedia 
hardware (especially playback sys- 
tems) and application software. 
Software developers are reluctant 
to create titles when there isn’t a 
sizable installed base of playback 
systems. However, users tend not 
to purchase playback systems un- 
less there is available application 
software. Thus, market growth is 
stymied. 

This situation is improving 
slowly, as those who own IBM PC 
clones, Apple Macintoshes, or Unix 
workstations begin purchasing the 
add-on hardware—boards, MPC 
upgrade kits, CD-ROM drives, and 
such—needed to run multimedia 
applications. Still, market growth 
is slow, especially for some of the 
newer playback platforms, such as 
Commodore’s CDTV and Philips’ 
CD-I, that are clearly aimed at the 


consumer marketplace. 

Another barrier to increased ap- 
plication software development is 
the lack of powerful yet easy-to-use 
authoring software. The problem is 
less severe in the Macintosh world 
than it is in the PC world, but in 
both cases, improvement is needed. 

Although developers report that 
they are using a variety of author- 
ing software, including programs 
such as Macromind Director, 
Authorware, Apple’s Hypercard, 
and Silicon Beach’s SuperCard, the 
majority of survey respondents say 
that their most commonly used au- 
thoring tool is the C programming 
language. 

This is not surprising, given the 
early stages of multimedia soft- 
ware development and the ad- 
vanced programming skills of the 
respondent base. But it is obvious- 
ly not good enough. As developer 
Tom Vreeland of Network Tech- 
nology Corporation states, “For 
multimedia to go mainstream, it 
must move beyond the limited 


Multimedia platforms: At the moment, application software 
developers are concentrating most of their energy on developing 
software for the PC and Macintosh platforms. 


8.1% 


7.3% 


5.7% *(Subset of Workstation Total) 


4.8% 
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number of C programmers.” 

One final problematic area that is 
critical to all those involved in mul- 
timedia computing centers around 
such content issues as acquisition 
ownership, intellectual property 
rights, and integrity. According to 
Stephen Buerkle, director of Penn- 
sylvania-based Applied Optical Me- 
dia Corp., “Content acquisition may 
be the greatest challenge facing de- 
velopers in the 1990s.” 

With the emergence of giant 
content “gatekeepers” like Sony 
and Time-Warner, Buerkle be- 
lieves developers are facing “a clos- 
ing content window.” Other devel- 
opers, such as Rick Ligas of Inter- 
active Arts (Austin, TX), point out 
that, at the moment, developers of- 
ten have to act as their own con- 
tent providers. Content, he says, 
“is just too complicated and too ex- 
pensive to acquire, and, frankly, 
we don’t know how to do it.” 


The Key Ingredient 

Of course, it takes more than 
just the availability of raw content 
to assure the success of a multime- 
dia title. The real key is knowing 
how to use it. That takes another 
critical element in software design 
often overlooked; it is what hyper- 
media visionary Ted Nelson refers 
to as the “T” word—talent. 

Nelson believes the most impor- 
tant requirement for multimedia is 
“the creative design talent of the 
developers who understand and 
know how to use the various media 
to impact their audience.” At the 
moment, however, developers are 
still just learning how to use this 
new technology effectively. 

Once again, we are reminded of 
the analogy to the earliest days of 
film and how film technology at 
first was used simply to mimic the 
feel of the theater. Rather than tak- 
ing advantage of the camera’s abili- 
ty to pan and zoom and the ability 
to edit scenes together in innovative 
ways, early filmmakers simply left 
the camera in one spot as the actors 
played out their scenes as if on 
stage. It took years and the mile- 
stones of such works as Birth of a 
Nation and Citizen Kane before 
filmmakers learned how to exploit 
the unique advantages that film 
technology had to offer. We now 
await interactive multimedia com- 
puting’s paradigm shift. CGW 
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Photo Finish 


Custom software from the University of Chicago 
helps picture a classic Western outlaw 


By Wesley R. lversen 


istory records that the notori- 
ous frontier outlaw known as 
Billy the Kid was gunned 
down and killed by Lincoln County 
Sheriff Pat Garrett at a home in 
Fort Sumner, New Mexico Territo- 
ry, on the night of July 14, 1881. 
More than 110 years later, Billy’s 
reputation lives on, as do varying 
accounts of what really happened 
on that night. Some claim that re- 
ports of the shooting were a hoax, 
and that the young man named 
Henry McCarty—alias Henry An- 
trim, William Bonney, and Billy 
the Kid—actually escaped to live 
out a long life far from the scene. 
Many of the details of Billy’s life 
will never be known. However, 
thanks to new PC software devel- 
oped at the University of Illinois at 
Chicago (UIC), some claims about 
“the Kid” are being debunked. It’s 
the result of a photographic re- 
search project launched by the Lin- 
coln County Heritage Trust, a non- 
profit group in Lincoln, New Mexi- 
co, where much of Billy’s reputa- 
tion was made. The project began 
in 1986, after the Trust obtained 
an original tintype (a positive pho- 
tograph made directly on an iron 
plate varnished with a thin, sensi- 
tized film) of the only authenticat- 
ed photograph of Billy. The reverse 
positive image, taken by a travel- 
ing photographer who came 
through Fort Sumner in 1879, 
shows a buck-toothed, slack-jawed 


Billy holding a ’73 Winchester car- 


Wesley R. Iversen is a Chicago-based free- 
lance writer. 
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bine by the barrel in his left hand, 
with a single-action Colt pistol hol- 
stered on his right hip—a well- 
known image that began appear- 
ing in print shortly after Billy’s re- 
ported death, and has been repro- 
duced innumerable times since, 
says Heritage Trust director Rob- 
ert L. Hart. 

But a number of other photos, 


SEARCH 


which different people also claim 
to be photos of Billy, have been 
published over the years. And sev- 
eral aging 20th century individ- 
uals assert that they themselves 
are Billy. One such character, 
known as Brushy Bill Roberts, be- 
fore his death in Hico, Texas, in 
1950, even went so far as to ask 
the governor of New Mexico for a 


A tintype of the real Billy the 

Kid (above) serves as the basis for 
a computer analysis of photos 
claimed to be true representations 
of the outlaw. The red dots on the 
same tintype (leff) identify the 
anatomical features used for 
making the photo comparisons. 
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pardon for his sins. 

In an attempt to solve the mys- 
tery, the Heritage Trust set out in 
1988 to do some photographic detec- 
tive work. “There are all of these 
other photographs out there that 
people are claiming to be Billy. And 
I just wondered if there was any 
way to use science to make a judg- 
ment as to whether any of these 
could really be Billy,” says Hart. 

The search for such a method 
eventually led Hart to Lewis L. 
Sadler, associate professor 
and head of the UIC De- 
partment of Biomedical 
Visualization. Among oth- 
er projects, Sadler and 
UIC colleagues had earli- 
er developed well-publi- 
cized software for the “ag- 
ing” of childhood photo- 
graphs, which has been 
used effectively by law en- 
forcement agencies in the 
recovery of missing chil- 
dren. The Billy project 
provided a new challenge 
for Sadler, and also 
meshed well with an on- 
going UIC project to de- 
velop computer tech- 
niques for image-based 
searching of criminal mug 
shot files. 

Building on earlier 
work, Sadler came up 
with a software package 
that compares the faces in 
photographs of the possi- 
ble Billys to the one in the 
authenticated tintype. The software 
works on the principal that, despite 
the effects of aging, certain aspects 
of a person’s facial characteristics 
remain consistent throughout child- 
hood and adult life, based on the un- 
derlying bone structure. Thus, by 
comparing distances, angles, and ra- 
tios among certain anatomical 
points, Sadler can determine the 
likelihood that a person seen in one 
photo is the same as one in another. 

The UIC software—believed to be 
unique—uses 15 anatomical points 
that can easily be seen on most pho- 
tographs. Most of the points are 
grouped around the eyes, nose, and 
mouth. Photographs are first digi- 
tized using a flat-bed scanner, and 
transferred to the monitor on an 
IBM PC-compatible. An operator 
then selects the facial points using a 
mouse-controlled cursor. 
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To make comparisons, the soft- 
ware relies on a technique called 
Procrustes analysis, which can ac- 
count for the unknown differences 
in the size of various images. The 
software normalizes the distance be- 
tween the same two points in differ- 
ent photos, forms a three-sided poly- 
gon with a third point, and com- 


Although this picture is the closest match fo the 
real thing, UlC’s custom analysis software says “no 
way.” The photo scored a .57 on a scale in which 8 is 
the minimum percentage for image authenticity. 


pares the resulting triangles. The 
package repeats the procedure for 
all possible combinations of trian- 
gles using the 15 points, and pro- 
duces a multivariate statistic com- 
paring two photos based on the com- 
bination of measurements. A perfect 
match produces a one, while a lesser 
match produces a fraction. 

Sadler has tested the software us- 
ing a database that includes images 
of 250 convicted felons, as well as 
others for whom photos at varying 
ages are available. In all cases of 
comparing a known photograph, the 
system has picked, by a wide mar- 
gin, that person’s image as the clos- 
est match from among the 300 in 
the database. In one such photo test, 
a picture of Sadler’s grandmother at 
age 18 produced a .87 match to her 
photo at age 92, while the next best 
images ranked between .5 and .6. 


Based on the test results, Sadler 
says that a ranking below .8 rules 
out the possibility that two images 
are those of the same person—bad 
news for supporters of Brushy Bill 
Roberts’ claims, and for some others 
who insist they own Billy the Kid 
pictures. 

To date, using the Heritage Trust 
tintype as a base, Sadler has run 
comparisons on about 15 other im- 
ages, including photos of Brushy 
Bill, and none of the photos has 
passed muster. The best 
match scored only .57. 

The results are upset- 
ting to some with finan- 
cial stakes in certain 
claimed Billy the Kid pho- 
tos, Hart notes. “All along, 
we have told everyone 
who cooperated that we’re 
hoping to find more Billy 
photographs, but that 
were not going to promote 
anyone’s photos,” he says. 
“We're going to do good 
science. And that means if 
Brushy Bill ain’t Billy, 
were going to tell every- 
one that. But on the other 
hand,” Hart adds, “if 
someone’s photo pans out, 
we might be able to tell 
them that they’ve proba- 
bly got the only other pho- 
to of Billy.” 

Others are willing to 
take the chance. The Her- 
itage Trust has advertised 
the project in various 
western journals and now has an 
additional 13 photos for Sadler to 
analyze. “The purpose of this project 
was to marry history with technol- 
ogy to reflect on a person who—like 
him or not—has become a symbol of 
the American West. We think we’ve 
done that very effectively,” Hart 
concludes. 


Other Possible Uses 

The UIC software may prove use- 
ful for other applications. Sadler re- 
ports interest in the technology by 
such law enforcement agencies as 
the Chicago Police Department, the 
FBI, and the US Customs Service. 
“It would probably start Billy spin- 
ning in his grave,” Sadler quips, 
“but this whole thing may actually 
lead to software that will help in the 
apprehension of some modern-day 
criminals.” CGW 
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Life-Saving Graphics 


By Ross Millourn 


esearchers at the City Poly- 

technic of Hong Kong have de- 
veloped a custom image processing 
and three-dimensional graphical 
representation system that can 
provide physicians with valuable 
information on the effectiveness of 


An X-ray image of a liver invaded 


by cancer provides Dr. |p with the information 
needed to determine the size and location 


of a tumor. 


chemotherapy treatment of pa- 
tients with liver tumors. 

The system was created by Dr. 
Horace Ip, principal lecturer at the 
school’s Department of Computer 
Science and a computer graphics 
and image processing specialist 
who has recently been instrumen- 
tal in setting up the Hong Kong 
Society of Image Computing (an 
affiliate of the International Asso- 
ciation of Pattern Recognition) and 
his post-graduate student, Stephen 
Lam. The system automatically 
detects and computes the penetra- 
tion and distribution of chemother- 
apeutic drugs throughout a tumor 
and builds a 3D model of the tu- 
mor, showing the portions within 
it that the drug has successfully 
reached. Since feedback is critical 
to the progressive application of 
chemotherapy, the system im- 
proves treatment management 
and thus has the potential for life- 
saving intervention. 

In the modern chemotherapy 
treatment of liver tumors, an anti- 


Ross Milburn, an independent writer based in 
Hong Kong, writes about computers, fechnol- 
ogy, and business. 
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cancer toxic agent is combined in 
an emulsion with a radio-opaque 
compound called lipiodol, which is 
injected into the patient’s liver via 
the hepatic artery. The toxic agent 
used is selectively absorbed by the 
carcinoma and the lipiodol mani- 
fests its presence on X-ray film, 
due to its opacity. 

A set of X-ray scans represent- 
ing about a dozen horizontal sec- 
tions through the liver 
at vertical intervals of 
one centimeter provides 
the input into Dr. Ip’s 
system. The X-ray film 
is mounted on a light 
box under a fixed video 
camera, and the cam- 
era’s output is digitized 
in an IBM-compatible 
PC equipped with an 
image processing board 
and a frame grabber. 

The computer opera- 
tor may select individ- 
ual frames of the X- 
rays, which are present- 
ed on the monitor as 8- 
bit images at 512-by- 
512 resolution, for display and proc- 
essing. Each frame shows a trans- 
verse section of the patient’s liver 
bearing a line, drawn by the physi- 
cian, that encloses the area affect- 
ed by the tumor. The operator uses 
a mouse to trace the periphery of 


the tumor with the cursor, creat- 
ing a colored line on the screen. 

“Within the tumor,” says Dr. Ip, 
“three regions of tissue can be dis- 
tinguished by their varying densi- 
ty or opacity to X-rays: the areas 
where the chemotherapy toxin and 
its lipiodol marker have penetrat- 
ed successfully; the areas where 
the drug has not penetrated the 
diseased tissue; and the areas of 
low-density dead tissue, known as 
fibrosis or necrosis.” 

Next, the operator uses an area 
of the unaffected liver to provide a 
normal tissue density level and 
mean deviation, and the system 
then automatically classifies the 
whole area of the tumor according 
to its density, pixel by pixel. 

The output of this process can be 
displayed in various ways. One 
method displays a colored image of 
the tumor in which white areas 
represent successful diffusion of 
the drug, blue areas depict unpen- 
etrated regions, and red areas 
show dead tissue. A second method 
uses a histogram of the density dis- 
tribution of the gray scales in the 
image, which can provide data for 
various kinds of analysis related to 
the efficacy of the treatment and to 
the progress of the tumor over 
time. 

Finally, the software incorpo- 
rates a modeling capability that 


The area of the liver affected by cancer (at right) is enclosed by a 
colored line that is hand-drawn on-screen using the computer mouse. 
The left image shows the areas of successful and unsuccessful drug 


penetration. 
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stacks the individual images in 
their appropriate relative disposi- 
tion as a way to show the overall 
shape of the tumor. Inside the tu- 
mor model, the white regions show 
the volume that has been success- 
fully penetrated by the lipiodol and 
toxic drug emulsion. According to 
Dr. Ip, this stack model is similar 
in principle to the stack of glass 
slides bearing brain slices, which 
have traditionally been used in 
medicine to create a three-dimen- 
sional representation of the brain. 
Up until now, the penetration of 
lipiodol in chemotherapy has been 
tracked by visual assessment of 
the X-ray films, with the physician 
describing various areas as very 
dense, patchy, or largely devoid of 
lipiodol, for example. Quantitative 
measurement of the degree of pen- 
etration has not been carried out. 
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According to Dr. Ip, “Manually, 
this process would be very time- 
consuming, and so it has not been 
attempted.” 

The team is now working on im- 
proving the 3D modeling of the tu- 
mor by using standard polygonal 
algorithms to construct an outer 
surface between the peripheries of 
the slices depicted in the stack 
view. 

The system will shortly be eval- 
uated with the assistance of clini- 
cal collaborators at the Prince of 
Wales Hospital in Hong Kong. Ac- 
cording to Dr. Ip, patients current- 
ly are sent home for a few months 
after receiving chemotherapy. 
When the patient returns to the 


hospital, the physician, as a means 
of deciding what further treatment 
is appropriate, determines wheth- 
er the tumor has grown, shrunk, or 
remains unaltered. “If our system 
can provide an early warning of 
the degree of success of the chemo- 
therapy, it should be possible to 
bring patients back earlier when 
necessary, and this could save their 
lives in certain circumstances.” 

In addition to its usefulness in 
analyzing the liver via X-rays, the 
system may have the potential for 
use in computed tomography and 
magnetic resonance imaging. Also, 
it may be useful for establishing 
the efficacy of chemotherapy in 
treating cancer of other organs, 
says Dr. Ip. “Certainly, the pro- 
gram would be useful in any kind 
of 3D reconstruction from gray- 
scale images.” CGW 


Tree Mapping in Three Dimensions 


By Diana Phillips Mahoney 


: n this era of environmental con- 
sciousness, nearly all activities 
that impact nature in any manner 
are subject to increasingly strin- 
gent government oversight; rarely 
does any action with a potential 
impact on the universe evade the 
watchful eye of one special interest 
group or another. 

The harvesting of trees is no ex- 
ception. 


Expanding Regulations 

The rules governing the harvest- 
ing of public and private forests 
are continually expanding, so that 
the standard operating procedures 
of forestry companies are in a con- 
stant state of flux. Examples of 
regulatory considerations include 
limiting the number of trees that 
can be cut within a certain time 
period, and “green up,” which re- 
fers to restrictions placed on the 
harvesting of adjacent trees in any 
one region. In addition to the pres- 
ervation of natural resources, the 
goals behind these and other rules 
include maintaining the aesthetic 
appeal of the forests and protecting 
wildlife habitats. 

To meet the growing regulatory 


Diana Phillips Mahoney is an associate editor 
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Layers of a forest elevation model provide foresters with comprehensive 


data on the areas under investigation. The color visualization at right gives 
users a sense of the visual impact of changes. 


demands, Weyerhauser, a Wash- 
ington state-based international 
forest products company, is cur- 
rently developing a unique Geo- 
graphic Information System (GIS) 
that combines a custom GIS pro- 
gram created by the company 
nearly 20 year ago with visual 
data analysis software from Preci- 


sion Visuals (Boulder, CO). 
Weyerhauser’s custom system, 
called FIRS (Forest Inventory Re- 
generation System), comprises a 
series of overlaid maps that pro- 
vide pertinent information specific 
to each region being analyzed. For 
example, one overlay, called a 
“stand,” tracks tree characteristics, 
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such as height, age, and species. 
Another overlay—the regenera- 
tion overlay—follows immature 
trees before they become a stand. 

According to Steve O’Brien, 
computer systems analyst in 
charge of the development of 
Weyerhauser’s visualization pro- 
gram, FIRS provides “extremely 
powerful” analysis capabilities, 
but it lacks adequate visualization 
tools, which is where Precision Vi- 
suals’ interactive visualization 
package, called PV-Wave, comes 
into the picture. 
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pability in the United States. In 
Canada, on the other hand, the 
government requires such imagery 
to demonstrate the potential conse- 
quences of planned harvesting pri- 
or to all cuts. Therefore, with the 
new FIRS/PV-Wave system, Weyer- 
hauser Canada will be able to cre- 
ate the requisite three-dimension- 
al visualizations in-house, as op- 
posed to its current practice of con- 


fs 0 s 
meee ary mnie er Remsen Seren Nt 


To enhance and analyze the various characteristics of the forest 
regions under consideration in the FikRS/PV-Wave-generated images, users 
of the Weyerhauser system simply manipulate the on-screen menu. 


With the PV-Wave software, us- 
ers are able to generate a three- 
dimensional surface of terrain 
data, over which the FIRS data is 
then draped. As cuts are docu- 
mented in FIRS, the PV-Wave 
software automatically readjusts 
the image to represent the changes 
being made. Ultimately, the pro- 
gram gives users a sense of the vi- 
sual impact of the cuts, as well as 
an efficient means for monitoring 
the compliance with government 
regulations. 

While the creation of a three-di- 
mensional representation of forest- 
altering activities is an extremely 
useful tool for the forestry indus- 
try, it is currently an optional ca- 


tracting the visualization work 
with outside firms. 

With the availability of all-in- 
one GIS packages, which incorpo- 
rate access to discrete geographical 
information with visualization, 
Weyerhauser’s decision to rely on 
two separate programs may ap- 
pear somewhat inefficient. But, ac- 
cording to O’Brien, such an ap- 
proach is actually better suited to 
the company’s needs. “FIRS is a 
very powerful program geared spe- 
cifically to the harvesting and 
management of forest resources of 
timberland,” O’Brien explains. 
Typical GIS packages, on the other 
hand, are not task-specific for for- 
estry, and thus they lack many of 


the unique functions—such as the 
aforementioned stand and regener- 
ation overlays—that aid in moni- 
toring tree harvesting. 

In addition, says O’Brien, “PV- 
Wave provides superior visualiza- 
tion capabilities,” and it includes a 
number of informational analysis 
tools, allowing users to select and 
analyze key features and trends in 
the data. According to O’Brien, 
this capability differentiates the 
program from standard visualiza- 
tion packages. 


System Status 

At this point in time, the devel- 
opment of the FIRS/PV-Wave sys- 
tem is about two-thirds complete. 
The program runs on a Digital 
Equipment Corporation (Maynard, 
MA) VAX 3100 machine equipped 
with the company’s Motif interface 
builder (the industry-standard, X 
Windows-based graphical user in- 
terface). 

To maximize ease of use for the 
foresters (“because foresters are 
not and should not have to be pro- 
erammers,” says O’Brien), the pro- 
gram developers are customizing 
Motif using Digital’s visual user 
interface tool, called VUIT, which 
is an interactive, what-you-see-is- 
what-you-get editor for building 
standard Motif applications inter- 
faces. 

Although an increase in state 
and federal regulations has been a 
primary motivation behind Weyer- 
hauser’s decision to incorporate vi- 
sualization and data analysis into 
its existing GIS program, addition- 
al factors have also served to moti- 
vate the transition. For example, 
the new capabilities improve the 
efficiency of decision-making and 
forest management. “It provides 
quite a flexible means to give you 
visual results very quickly, and 
also the ability to pose ‘what-if 
types of questions on the data,” 
says O’Brien. 

Also, the number of geographic 
data sources, and thus the density of 
data, is rising as a result of ad- 
vances in geographic monitoring 
equipment and an increase in the 
orbiting satellites that return re- 
source data to Earth. According to 
O’Brien, “Visualization is a key 
technology for integrating and un- 
derstanding these huge amounts of 
data.” CGW 
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Meat-and-Potatoes CAD 


Personal Designers solid design features 
fill The bill for mechanical engineers 


By Martin L. Ramsay 


hile referring to Personal 
Designer software as 
“meat-and-potatoes CAD” 


may not appeal to a ’90s-style, 
health-conscious sensibility more 
inclined toward sole with yogurt 
sauce and a radicchio salad, the 
metaphor seems apt to me. Bed- 
ford, Massachusetts-based Prime/ 
Computervision Inc.’s new Revi- 
sion 5.0 of Personal Designer 
doesn’t have the sizzle and spice of 
shrimp scampi, but neither is it 
fast food. This software is simply 
solid CAD. 

Several new features in Revision 
5.0 round out Personal Designer’s 
capabilities and serve to meet the 
needs of users interested in auto- 
mating standard design processes. 
Of particular interest is the addi- 
tion of NURBS (Non-Uniform Ra- 
tional B-Splines) to Personal De- 
signer’s roster of standard func- 
tions. Also, the product now comes 
bundled with a 3D shading module 
to enhance visualization of solid 
designs. 

Computervision has been well- 
known for many years as a provid- 
er of mainframe CAD software. 
Many larger companies with engi- 
neering departments converted 
from drafting tables to CAD sta- 
tions in the early ’80s by imple- 
menting CADDS, Computervi- 
sion’s mainframe product. Since 
that time, CADDS has been modi- 
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fied to run on Sparc-based work- 
stations. The addition of Personal 
Designer, which runs on a DOS 
platform, to Computervision’s 
product line has meant that com- 
panies wishing to expand their 
number of compatible CAD work- 
stations have been able to do so by 
adding relatively inexpensive PCs 
and software. 

According to Jim Panagas, mar- 
keting communications manager 
for Computervision, Personal De- 
signer and CADDS are “function- 
ally similar.” The command struc- 
tures for the two products reflect 
some differences, but an operator 


will not feel disoriented when mov- 
ing from one platform to another. 
Computervision sells a translator 
program that lets designers move 
drawings bidirectionally between 
CADDS and Personal Designer. In 
the tradition of Cadam and Inter- 
graph products, this ability makes 
a PC version an obvious choice for 
companies that have already in- 
vested heavily in mainframe and 
workstation versions of a product. 
As a stand-alone product, how- 
ever, how does Personal Designer 
stack up? I would say reasonably 
well. The product contains most of 
the features that one would expect 


Mechanical engineering applications, such as this satellite 
antenna designed by the Johns Hopkins University Applied Physics 
Laboratory, are the primary focus of Computervision’s PC-based 


Personal Designer software. 


NOGA Presents: 


From CAD to 
Computer-Aided Designing 


and 


GA CONRecban CONsGee  & 2EexP Ocssial OcN 


The hottest computer graphics technologies for engineering and 
business, together in one complete show! 


March 9-12, 1992 ¢ Anaheim Convention Center ¢ Anaheim, California 


For information es | Bere 225-NCGA, e a a Gs e the operator code MAY 2. 
gaan net et tia National Computer Graphics 
NCGA, 2722 Merrilee Dr., Ste. 200, Fairfax, VA 22031-4499, 703-698-9600 


on a CAD check list: a full comple- 
ment of line, circle, arc, and other 
drawing elements; fillets and 
chamfers; construction lines; asso- 
ciative dimensioning; and com- 
mand macro capabilities. The new 
shading and NURBS functions en- 
hance Personal Designer as a well- 
rounded 3D tool. 

Personal Designer is particular- 
ly strong in that the user can call 
up as many as 63 views of a model 
on the screen at one time. Four or 
five views are usually enough for 
most projects. The user can define 
the simultaneous views: front, 
side, top, and isometric, for exam- 
ple. Because Personal Designer in- 
cludes all information in a single 
database, every window can be up- 
dated simultaneously to show the 
changes in all of the views at once. 
This facet greatly aids the visual 
feedback that a designer desper- 
ately needs in order to design a 3D 
part on a 2D screen. In contrast, 
other similar products only show 
updates of a view when that view 
becomes active. 

In addition to the convenient 
viewing function, multiple, user- 
defined “construction planes,” 
which correspond to convenient 
surfaces or orientations of a de- 
sign, enhance the product’s usabil- 
ity. For example, if a user needs to 
place a circle on a surface that ex- 
ists at a 32-degree angle to the 
base plane, he or she can specify a 
construction plane to coincide with 
this surface and make the place- 
ment of the circle a routine task. 
For shops wishing to establish de- 
sign standards, views and con- 
struction planes can be defined as 
templates upon which all new de- 
signs will then be built. 

Personal Designer is furnished 
with an installation program, but 
installation is not exactly easy. For 
one thing, the terse instructions 
for installation are tucked away in 
a supplementary manual—and not 
in logical sequence. Furthermore, 
Personal Designer updates both 
the Config.Sys and Autoexec.Bat 
files, as well as adds several files 
onto the root directory. While the 
installation software informed me 
of these changes as it was making 
them, I always get nervous when a 
product alters critical files that I 
have set up in just the way I like. 

The most painful part of the in- 
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stallation process involves the 
elaborate security measures that 
Computervision has taken to pro- 
tect its product. Firstly, users must 
install a hardware lock device be- 
tween the computer and the print- 
er on the parallel port. Secondly, 
they must write down serial num- 
bers, model numbers, and coded 
digits from the hardware lock and 
the floppy disks. Then they must 
call an 800 number and provide all 
of this information to Computervi- 
sion personnel. Later (about 30 
minutes for my 
installation), 
users receive a 
return call fur- 
nishing six nu- 
meric codes. At 
this point, they 
must run a Sse- 
curity installa- 
tion program 
and a second se- 
curity code en- 
try program so 
that the product 
can finally run. 

While I did 
have some in- 
stallation prob- 
lems (mostly of 
my own mak- 
ing), Compu- 
tervision’s tech- 
nical support was helpful and 
prompt. Still, I found these elabo- 
rate security measures disappoint- 
ing. Without exception, the compa- 
nies that I work with take extraor- 
dinary measures against software 
piracy. As a consequence of such 
diligence throughout the country, 
most software vendors have 
dropped all forms of software copy 
protection. It is not so with Compu- 
tervision. The hardware and secret 
codes relayed via telephone added 
to my frustration. What if a janitor 
accidentally knocks my hardware 
lock off of the back of my computer 
and rolls over it with a cart? Can I 
get a replacement (and how fast), 
or am I out of business? 

In terms of the product’s human 
interface, Personal Designer offers 
a command-oriented structure. 
This fact represents both a 
strength and a weakness. It is a 


strength, in that users who are 
very familiar with the product can 
probably become quite efficient, 
given that the entry of two- or 
three-character commands with 
Personal Designer often proceeds 
faster than with programs in 
which the user relies upon menus. 
The command-oriented structure 
is a weakness, however, in that the 
commands require practice to 
learn thoroughly. To users more 
comfortable in a Windows environ- 
ment or with another graphical 
user interface, the commands will 
seem very cryptic. 

To overcome the disadvantages 
of command entry, Personal De- 


The use of shading to enhance 3D models, such as 
this automotive fan housing, is a new feature of 
Personal Designer. 


signer offers a menu option. How- 
ever, the standard menus (or, if de- 
sired, user-defined menus) must be 
compiled. This is no small task. On 
a ’486-based machine with 8M of 
memory, the standard menus took 
more than an hour to compile. 
(This amount of time is consistent 
with Personal Designer’s need for 
resources in general. Computervi- 
sion recommends a computer with 
at least 4M of RAM, and the prod- 
uct seems to gobble up whatever 
disk space is available.) What’s 
more, once compiled, the menu 
icons are so small, even on a VGA 
display, as to be of little help. Com- 
putervision recommends displays 
with greater-than-VGA resolution 
for use with menus. 

These difficulties aside, Personal 
Designer offers plenty of efficiency 
for the user, with a few conven- 
ience features thrown in. Users 
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can enter commands within a com- 
mand: The user can be in the mid- 
dle of an Insert Line command and 
insert a Zoom or Scroll command 
to locate precisely the second end- 
point before completing the line. 
Groups of entities can be selected 
within a “rubber-band window” for 
processing. Users can refine these 
entities to be only those within the 
boundary, or only those crossing 
the boundary, or only those out- 
side, or some combination. The se- 
lected group can be further 
screened to pinpoint only entities 
of a certain color, for example. 
Users can “dig” (short for “digi- 
tize”) endpoints or entities by se- 
lecting them on the screen and can 
limit the selection to endpoints, 
centers, tangents, and so forth. 
Points can also be specified in ab- 
solute or relative coordinates. An 
endpoint can even be specified to 
be the apparent intersection of two 
lines in an isometric view—lines, 
in other words, that would not ac- 
tually meet in three dimensions. 
One neat feature lets the user in- 
corporate algebraic equations 
when specifying relative coordi- 
nates. With yet another powerful 
capability, a user can start a line 
in one window and finish it in an- 
other window in which, perhaps, 
the desired endpoint is more visi- 
ble and easier to select accurately. 


Command Control 

Still other features exist to fa- 
cilitate the command entry envi- 
ronment, such as the F1 key, 
which repeats, character by char- 
acter, a previous command. This 
feature is useful, given that the 
commands require a precise and 
arcane syntax. In addition, the cur- 
sor changes shape in order to give 
you an indication of whether the 
command in process is now expect- 
ing you to “dig” a point, an object, 
or whatever. 

Because Personal Designer com- 
mands are executed immediately 
upon entry (the return key is not 
required), users can run into trou- 
ble trying to correct certain mis- 
takes. You can only backspace 
over an erroneously entered char- 
acter, for example, as long as you 
haven’t pressed the space bar yet. 
An Undo command exists, how- 
ever, for serious mistakes. 

No discussion of Revision 5.0 
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would be complete without discuss- 
ing the addition of NURBS and 
Bezier technology to the package’s 
capabilities. Both features are 
well-implemented. As you might 
expect, the user simply “digs” the 
points to be utilized in defining the 
NURBS surface or the Bezier 
curve, and Personal Designer does 
the calculation and the drawing. 

With the NURBS and Bezier 
features, the user can specify the 
amount of detail to which the sur- 
faces are to be represented, with a 
commensurate increase in redraw 
time. Defined points and line seg- 
ments (called “columns”) can be ma- 
nipulated after the curve or surface 
has been created to massage it into 
the desired final shape. For CAD us- 
ers looking for solid NURBS capa- 
bilities, Personal Designer should 
be a serious candidate. 

Personal Designer’s shading 
module is not integrated with the 
main drawing program. The user 
invokes the Shade command from 
DOS and indicates which drawing 
is to be shaded. Lighting source, 
intensity, and angle can also be 
specified. Shaded drawings can be 
saved and viewed with another 
DOS-initiated program, thus re- 
ducing the memory overhead of 
loading the Shade program when 
the user only desires to view the 
drawings. 

While Personal Designer con- 
tains so many of the standard fea- 
tures that mechanical engineers 
require, and has now added the 
shading and NURBS functions, I 
sometimes found myself wishing 
for a little more sizzle. My Person- 
al Designer wish list might include 
such items as real-time shading, 
the ability to create a 3D object 
from scratch (rather than by extru- 
sion from 2D objects), more bun- 
dled programs such as piping pro- 
grams, and, yes, even a finite-ele- 
ment analysis (FEA) capability. 
Now, of course, Personal Designer 
sells for $3995, and users cannot 
expect FEA tools for such a price. 
On the other hand, for what the 
user does get, the product seems 
somewhat overpriced to me. 

Personal Designer appears to be 
more impressive when considered 


as part of a constellation of prod- 
ucts. The most important coprod- 
uct is Computervision’s Personal 
Machinist ($4500), a computer-aid- 
ed manufacturing (CAM) program 
that will create commands for a 
host of numerical control (NC) lan- 
guages for two-axis, multi-tool ma- 
chines. At press time, Computervi- 
sion was anticipating a version of 
Personal Machinist to handle 
three-axis machines, with four- and 
five-axis versions in the works. 


Programming Partner 

Another product that works 
with Personal Designer is Compu- 
tervision’s $500 User Programmer 
Language (UPL), which adds the 
ability to parse and manipulate a 
drawing database with a full-fea- 
tured programming language. 
With UPL, users can automate 
complex branching commands, cre- 
ate applications that calculate and 
create variable drawings, and so 
forth. UPL also creates executable 
compiled programs. Thus, a com- 
pany could have one programmer 
creating applications for use on all 
Personal Designer workstations 
without having to buy a copy of 
UPL for each user. 

In addition to the sibling Com- 
putervision products that make 
Personal Designer more appealing, 
many applications developed by 
third-party companies also exist. 
In fact, Computervision publishes 
a 215-page catalog of such applica- 
tions, including symbol libraries; 
kinematics, piping, and FEA pro- 
grams; and even a spell-checker. 

So, to return to the alimentary 
metaphor, Personal Designer may 
not be nouvelle cuisine, but it is a 
good meal for mechanical engi- 
neers, as long as they can deal 
with the difficulties of the com- 
mand-oriented interface and the 
nuisance of the hardware lock and 
security measures. While not the 
most appropriate choice for an in- 
dividual user looking for a self-con- 
tained, full-featured CAD package, 
Personal Designer will be attrac- 
tive to companies, such as those in 
the automotive and aerospace are- 
nas. It will also whet the appetite 
of those who already have main- 
frame or workstation versions of 
Computervision products and wish 
to use CAD in conjunction with 
CAM applications. CGW 
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“MicroStation helps us eliminate 
repetition of work and increases 
productivity and profits without 
sacrificing quality.” 
Gary Whitney 

The Whitney Group 
“We chose MicroStation for the 
real-time integration among our 
engineers running MicroStation 
on PCs, Macintoshes, and 
Intergraph workstations. It’s clear 
that a lot of foresight went into 
enhancing MicroStation PC for 
productivity and compliance with 
industry standards.” 


David Wesch 
Sverdrup 


Yq MicroStation, Version 4.0 


The CAD 
Standard Ot Excellence 


MicroStation. The new CAD standard for 
power...speed...ease of learning...ease of use... 
and real-time integration across multiple platforms. 


Tap MicroStation’s power easily with new 
graphical user interface and online help. 

View your co-workers’ changing designs 
as reference files — even across different 
platforms. 

Draw independently defined parallel 
lines with MicroStation’s multi-line tool. 
Eliminate tedious dimensioning 
updates with true associative dimensioning. 
Create real-world models with NURBS 
surfacing. 

Visualize your designs with sophisticated, built-in rendering. 
Customize MicroStation for your particular needs or 
choose from hundreds of third-party applications. 
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For the location of your nearest MicroStation dealer and a 
FREE PC demo disk, call 800-345-4856 today. 
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INTERGRAPH 
Everywhere you look. 


Intergraph® is a registered trademark and Everywhere You Look is a trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems Inc., an Intergraph affiliate. 
Other brands and product names are trademarks of their respective owners. 


Copyright 1991 Intergraph Corporation, Huntsville, AL 35894-0001. DDAD037A0. 
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While some of today’s finest art is digital, it still 

needs to make a good impression on paper. Introducing the 
affordable new UP-D7000 Digital Color Printer 

from Sony. It’s the perfect choice for generating color proofs, 


presentation overheads, design comps, 


Or finished prints — fast. It’ll turn your digital images into 


works of art. Call 1-800-472-SONY for more information. 
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COMPUTER 
GRAPHICS 
WORLD 


will publish the SIGGRAPH '92 
Show Daily 


The Official Daily News Publication 
of SIGGRAPH '92 in Chicago, Illinois 


Published: July 28, 29, 30, 1992 


COMPUTER GRAPHICS WORLD is proud to announce its official designation by ACM 
SIGGRAPH to publish the Show Daily for the 19th Annual SIGGRAPH Conference and 
Exposition, to be held in Chicago, Illinois. The events of the show will be covered in three 
consecutive issues, which will include: 


_) New Products Announced at SIGGRAPH _) Happenings in Chicago 


_) Courses/Papers/Panels _J Art Show 
_) Coverage of Industry Trends and News _) List of Exhibitors 
_) Film and Video Show Highlights _J Plans for SIGGRAPH '93 


Last year's Show Daily was a huge success and was widely acclaimed. The Show Daily is 
expected to reach 30,000 key visitors to the SIGGRAPH Conference and Exposition. The 
Computer Graphics World July issue will also highlight the conference and new products to be 
announced at SIGGRAPH. Keep the editors posted on your new developments so Computer 
Graphics World can include you. 


COMPUTER 


GRAPHICS 
WORLD 


A PennWell Publication 


One Technology Park Drive 4 Westford, MA 01886 MU 508-392-2172 
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Return the attached order form and receive the 
current issue of CGW FREE! 


When we receive payment for your 12 month 
subscription, we’ll send you a FREE MOUSEPAD that will make 
your mouse last longer, track faster and glide smoother. 


You can save 25% off the 
regular subscription rate. Plus, if for any reason you wish not to 
receive CGW, simply return the invoice marked ‘‘Cancel’’. You 
owe nothing and get to keep the FREE Issue. What’s more, if 
you decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. 


(] One Year $34 U.S. 
_] Two Years $61 U.S. 


FREE! 


[] Payment Enclosed (C/ BillMe ©) Amex CLIM/C L[) VISA 
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NCGA ’92 Product 
Preview 


NCGA ’92, the 13th Annual Confer- 
ence and Exposition dedicated to 


computer graphics applications, 
will be held March 9-12 at the Ana- 
heim Convention Center in Ana- 
heim, California. For more informa- 
tion call 703-698-9600. 


(42) Masterful AT&T 

In booths #1615 and #1617, AT&T 
Graphics Software Labs is showcasing a 
number of new products. Among these 
products are StudioMaster and Studio- 
Master Pro, two programs which now 
offer professional VTR support. Studio- 
Master supports the Future Video Edit- 
Link 2000 TC-DT edit controller, which 
supports many serial-controlled cam- 
corders and VCRs that work with Pana- 
sonic five-pin Remote Protocols and 
Control-L Protocols. The company says 
that StudioMaster Pro is the solution for 
video professionals who desire the 
frame-ac-curate computer control of 
higher-end VTRs. It currently supports 
the Diaquest DQ-Animag and the BCD 
5000 VTR controllers. StudioMaster Pro 
costs $1495 and requires a minimum 
system configuration of a Macintosh II 
Series computer, 4M of RAM, a 20M 
hard disk, a Truevision NuVista or Nu- 
Vista+ videographics board, and 32-bit 
Quickdraw. 

The company is also showing Com- 
et/CG, a program that allows the user to 
overlay Macintosh text and graphics 
over live video. This professional-quality 
character generator allows the user to 
control text style, size, and color and 
generate three-dimensional type or soft- 
edged shadows with video transparency. 
The price for Comet/CG is $1295. AT&T 
Graphics Software Labs (Indianapolis). 
CIRCLE 1460 ON INFORMATION CARD 


GO) image Boss 

In booth #1318A, RGB Technology is 
introducing an updated version of its 
multi-screen presentation software for 
the ImageBoss 2000 Presentation 
Workstation. The IB2000 is a 68030- 
based presentation system that lets a 
user simultaneously control from one 
to four independent displays. It uses 
the Macintosh OS and runs all System 
7-capable Macintosh products. Version 
2 includes an integrated graphics con- 
version capability that allows the user 
to translate most popular graphics for- 
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mats. Also included now is the capabil- 
ity to control external devices, such as 
a VCR or DAT, from within an Image- 
Boss presentation. A new pan/zoom 
feature lets the user interactively 
move within an image during a pres- 
entation and also pre-store up to 10 in- 
dividual views of an image for recall 
during the presentation. RGB Technol- 
ogy Inc. (McLean, VA). 

CIRCLE 161 ON INFORMATION CARD 


Return of Turbo 

Mirus has announced an upgrade of its 
Turbo film recorder. The company says 
that FilmPrinter Turbo II features a 
new CRT with greater clarity and con- 
sistency. In addition, the recorder pro- 
duces slides with highly saturated col- 
ors, smooth color gradations, and no 
banding, using 36-bit color resolution. 
Imaging time is from one to two min- 
utes per slide. Image resolution is up 
to 4000 lines. The product is available 
in versions for Macintosh (with System 
7 support), Windows, and DOS ma- 
chines. Price: $595. Mirus Industries 
Corporation (Milpitas, CA). 
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Rio Recorder 

Polaroid and Talus Imaging have an- 
nounced the Rio Film Recorder for 
Next computers, a product based on 
the Polaroid CI-5000 Color Film Re- 
corder. Available through Talus Imag- 
ing, the Rio recorder allows designers 
to create slides, transparencies, prints, 
color chromes, and films on Next work- 
stations. It comes with Talus Imager 
software and a Next computer-inter- 
face kit. Capabilities include 33-bit col- 
or recording precision and selectable 
resolution of up to 4000 lines. Price: 
$6595. Polaroid Corp. (Cambridge, 
MA) and Talus Imaging (Houston). 
FOR INFORMATION ON POLAROID, CIRCLE 163 ON 
INFORMATION CARD; TALUS, CIRCLE 164. 


GA) Window Drawing 

In booth #2125, Abbot, Foster & Hau- 
serman is introducing two new prod- 
ucts. 3-D Minicad for Windows is a 
high-performance, 3D CAD and solid 
modeling system that has capabilities 
for landscape design and office layout. 
Three-dimensional objects can be cre- 


ated and viewed from any angle, rotat- 
ed, scaled, and shaded. Once complete, 
drawings can be printed, plotted, or 
transferred to other Windows applica- 
tions. Reportedly, the solid-model dis- 
play option shows a shaded rendering 
of any object, while the wireframe dis- 
play option is easiest for editing. Any 
number of display windows can show 
different views simultaneously. It costs 
$129 and requires a system running 
Windows in standard or enhanced ’386 
mode. 

The other new product is the 3-D 
Programmer’s Toolkit for Windows, 
which is intended for software develop- 
ers who require sophisticated 3D im- 
ages in Windows. It allows program- 
mers to access directly all the func- 
tions needed to create and display 3D 
objects. Images can be saved as Win- 
dows metafiles and bitmaps for use 
with other applications and for anima- 
tion. Output can be to any device sup- 
ported by Windows. The software is 
supplied as Windows DDLs, which can 
be used with any Windows-compatible 
language. Abbot, Foster & Hauserman 
Co. (Spokane, WA). 
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Renderstar 2 on Sun 

Modern Medium has released Render- 
star 2 on the Sun Sparcstation. Previ- 
ously available only for DOS, Render- 
star 2 generates photo-realistic images 
of 3D Autocad models. Bitmaps, spot 
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lights, gradient colors, and enhanced 
shadow generation are among its new 
features. The company states that the 
Spare version permits rendering of 
larger models than does the DOS ver- 
sion. It is file-compatible with the DOS 
version, so networked users can edit 
files on DOS and then off-load render- 
ing to the Sparc. Price: $1495. The 
product is shipping. Modern Medium 
Inc. (Portland, OR). 
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(42) CAD Viewing 

In booth #2141, Iges Data Analysis is 
showing IgesView Version 3.0, a Win- 
dows-based program that enables the 
display of CAD/CAM data without ac- 
cess to a CAD system. IgesView allows 
the user to manipulate, mark up, inte- 
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IGESVIEW 


View your CAD Data 
without a CAD system... 


IGESVIEW: Edit Display 


Fe Display Completed. 
3 


Using the Initial Graphics Exchange 
Specification (IGES), IGESVIEW 
provides a comprehensive viewing 
solution for distributing CAD data 
between CAD/CAM, Publishing 
and Manufacturing systems. 


Your CAD Viewing Solution 

¢ Share engineering design data 
¢ Display Shop floor graphics 

¢ Redline Drawings 

¢ Manipulate 3-D models 


Your Data Exchange Solution 
Check graphical content 
before delivering IGES files 
Isolate data exchange prob- 
lems between CAD systems 
Evaluate and develop IGES 
translators 
Examine entity details 
Complete IGES and CALS 
Support 


Your Tech Pubs Solution 

¢ Translate directly to electronic 
publishing systems such as 
Interleaf and. FrameMaker 
Generate CGM, andIGES_ 

- CALS ClassT files 

Print/plot to: PostScript, ° 
HP Laserjet, PGK ete. 


X Windows > Unix ° VMS. 


G 08- =449- 343 Od 


Al prentier > Saphe of. IGES tools and 
graphic conversion ‘softinai ‘e, IGES Data . 


_ Analysis pr ‘ovides the most complete and». 


aceuy ate IGES translation available. 


Contact us for solutions to your gi aphic 4 


is conversion anh VOM, needs. 


, S “1GES DATA a 
ANALYSIS — 

5670 McDermott Drive 

Berkeley, [L,60163 
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grate, and validate CAD/CAM engi- 
neering and design data. Version 3.0 
adds entity analysis and engineering 
mark up capabilities. Reportedly, the 
entity analysis capability provides for 
the identification of entities in the 
IGES file being viewed, allowing 
translation problems to be isolated and 
corrected. The engineering mark up 
capability allows users, such as draw- 
ing checkers and manufacturing per- 
sonnel, to record comments without 
modifying the original data. 

Version 3.0 is scheduled for release 
next month on most Unix and VMS 
workstations. Price starts at $1995 for 
a single user. Iges Data Analysis Inc. 
(Berkeley, IL). 
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CAD to the Core 

Information & Graphics Systems has 
introduced CadCore/Tracer 4.0, plus 
an optional add-on module. CadCore/ 
Tracer is a PC-based drawing-conver- 
sion package. In Version 4.0, the pro- 
gram is enhanced with full raster 
drawing and editing capabilities. The 
new add-on, CadCore/Pad, is a hyper- 
text product that lets the user link text 
and scanned images to a CadCore 
drawing. Price: $4500 (CadCore/ 
Tracer); $5500 (CadCore Tracer with 
CadCore/Pad). The products are ship- 
ping. Information & Graphics Systems 
(Boulder, CO). 
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Tuplex Tasking 

Torque Systems has announced Tu- 
plex, a program that enables CAD, 3D 
rendering, prepress, and other desktop 
applications to delegate tasks to multi- 
ple parallel processors. The system is 
aimed at reducing the time it takes to 
do CAD simulations and other compu- 
tationally demanding chores from the 
desktop. The company says that sever- 
al Tuplex-compatible software pack- 
ages have already been announced, in- 
cluding AuSim from CAD Artisans 
and DGS-Render from Digital Arts. 
Torque Systems Inc. (Palo Alto, CA). 
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NetRenderman 

Pixar has released a network version 
of MacRenderman. NetRenderman 
Version 1.0 lets MacRenderman users 
render images on Unix workstations 
supporting Pixar’s Photo-Realistic 
Renderman, including Next, Sun 
Sparc, DecStation, IBM RISC Sys- 


tem/6000, and HP 9000. The company 
claims that the product speeds 3D 
graphics production by as much as 50 
times. The company adds that Version 
1.1, slated to ship in the second quar- 
ter, will supply support for networked 
Macintosh computers running System 
7. Price: $995. The product is avail- 
able. Pixar (Richmond, CA). 
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Autocad Utilities 

Haestad Methods has announced Cad- 
Magic, eight integrated Autocad utili- 
ties. One tool, Fence, enables object se- 
lection with an irregular boundary, re- 
placing Autocad’s traditional methods 
of selecting objects with a rectangular 
window or crossing by using an irregu- 
lar boundary. Other tools include a 
drawing history manager, a full-fea- 
tured text editor, a file manager, a sys- 
tem variable editor, a drawing history 
manager, a parametric editor, an auto- 
save, and a programmable “Autocad 
smart” calculator. Price: $50. Haestad 
Methods (Waterbury, CT). 
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PC Rendering 

Stereocad has announced a turnkey 
CAD system for 386 and ’486 PCs 
with VGA or SuperVGA. DesignScout 
lets the designer view, manipulate, 
and render 3D designs interactively, 
without a high-end graphics worksta- 
tion. The system consists of RealTime 
software and a dedicated, high-resolu- 
tion graphics controller. Users can im- 
port DXF drawing files and navigate 
throughout their shaded and lighted 
3D models. A walkthrough can be re- 
corded for an instant animation. Price: 
$1495. Stereocad Inc. (Cupertino, CA). 
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Cricket Images 

Computer Associates has introduced a 
Windows version of CA-Cricket Image, 
a professional image processing sys- 
tem. Formerly known as PHIPS (Pro- 
fessional High-resolution Image Pro- 
cessing System), the software trans- 
lates among all image file formats in 
32-, 24-, and 16-bit true color, 8-bit and 
4-bit color, 8-bit gray-scale, and 1-bit 
black and white. The company has also 
announced CA-Cricket Draw III, an 
upgrade of its high-end, object-oriented 
drawing program for the Mac. Fea- 
tures include Postscript-based special- 
effects tools and a full Bezier tool pal- 
ette. Price: $249 (Cricket Draw IID. 
Cricket Draw III is shipping. The Win- 
dows version of CA-Cricket Image is 
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WORKSTATION ARC/INFO IS AN INEXPENSIVE SOLUTION FOR SHARING, ANALYZING AND 
DISPLAYING YOUR COMPLICATED GEOGRAPHIC INFORMATION: 


ARC/INFO is the leading database- WorkStation ARC/INFO reflects 

oriented GIS in the world. Its intro- another dramatic advancement in 

duction started a-revolution in digital geoprocessing. Call or write our 

cartography in the way professionals WorkStation ARC/ INFO expert: 

manage spatial information. | a 
ale Thousands of organizations have Western Regional Headquarters | 
ARCINFO isa me chosen ARC/INFO because it com- & 380 New York Street Be 

ee pletely encompasses the leading ideas Redlands, California 92373 


in technology for Geographic Infor- | (714) 793-2853 
mation Management. ESRI, the a 
developer of WorkStation ARC/ INFO, 
has over 20 years of innova- 


tive development in the application 
and advancement of GIS. 
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WorkStation ARC/INFO is available on ~~ 
workstations from Sun, Tektronix, HP, IBM (RT), 
Apollo, Digital (VAXstation) and Data General. 


/ Produce Work Orders 


Y 
Y 
/ Monitor Production Status 
Y 
Y 


Announcing A New Concept in 
Production... MANAGEMENT! 


Take Control With TRAKIT 


The powerful, easy to use automated production manager 


Schedule Jobs 


TRAKIT calculates time available to do the job, allocates time for each 
task and calculates each specific milestone. 


Assign Resources 
TRAKIT automatically assigns a resource for each task. Of course, you 
may change them. 


TRAKIT prints a Work Order for each resource. As each task is 
completed, TRAKIT prints a Work Order for the next resource. 


Calculate Invoices 
At job completion, TRAKIT compiles all resources and vendors used, 


prints a complete job summary and client invoice. 


Compile Productivity 

Every month TRAKIT lists completed jobs, hold jobs, and jobs that 
never made it past the estimate stage. Plus, TRAKIT gives exact 
productivity totals for every resource. 


ave made jx 
TRAKIT monitors every job and provides an instant through, y 
summary of your entire production process. TRAKIT week w a8; 
automatically alerts you to any late milestone. TRAK 7” : Out 
Daily Activity Reports ous 
Your resources will have a complete listing of individual tasks. Manager, Cnphee 
Nationa] 2 partment 


Easy to Use 
TRAKIT is the most comprehensive, easy to use management 
software ever. 


8) * 
Washington por 


? 


Try TRAKIT for 30 Days! 


To show you how effective TRAKIT is, we’ve developed a special no risk trial. Send us $15. and we’ll send you the 
entire program including manuals and customer support. Try TRAKIT in your production environment for 30 
days. If it does the job, send us a check for the balance. If it doesn’t, send it back and owe nothing! 


aetna adeno se Bes ea a Rape amber a ae hoe et ith i psi Beil = 8 sao Mea: Epson ot i ard i AF an aera reli Write amt 


Yes, we'll invest $15. and give TRAKIT an honest trial Name _ Title 3 
for 30 days. If it works for us, we’ll pay for it. If it doesn’t, i 
we'll send it back. Company 
TRAKIT needs DOS 3.3 or higher. Address 1 
(J Single User Version—$935. City gs tate s+ Bp 5 
LJ Network Version (5 users) —$2750. 

Phone ( ) Neat OE Mara ih a NOT NS De PICA SRI 
L} 31/2" Disk CL} 5 1/4" Disk (} Check Enclosed (J) Credit Card: Cj MasterCard CJ Visa : 
To Order— Mail to: TRAKIT, 4819 Eisenhower Avenue, Account # 5 

Alexandria, VA 22304 or FAX to: (703) 823-0939 Exp. Date 

QUESTIONS? Call us at (703) 823-7581 


U. S. and Canada only. 


Signature 
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TRAKIT is a registered trademark of Arkota, Inc. a company dedicated to providing software products that exceed their 
advertised claims, are easy and intuitive to use, and to providing users with the support they need when they need it. 
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expected to ship during the first quar- 
ter. Computer Associates Internation- 
al Inc. (Garden City, NY). 
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Two JetViews 


Houston Instrument has announced 
two raster software packages for IBM- 
compatible PCs. JetView Plus and Jet- 
View Professional both let users re- 
trieve, view, and print raster images 
created by a scanner. Printing can be 
done on any device equipped with an 
IDI printer driver. Additionally, Jet- 
View Professional provides file-ma- 
nipulation capabilities, including de- 
skewing, rotating, cropping, and raster 
file-format conversion. Price: $595 
(JetView Plus); $995 (JetView Profes- 
sional). The products are shipping. 
Houston Instrument (Austin, TX). 
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Finding the Fault 

Precision Visuals and Geophysical 
Techniques have announced an option 
for Precision Visuals’ PV-Wave Com- 
mand Language, a visual data analy- 
sis product. PV-Wave:GT Grid pro- 
vides advanced gridding, transforming 


large, non-uniform datasets into pre- 
cise surfaces and contours which can 
then be graphically displayed. Accord- 
ing to the companies, this process al- 
lows engineers and scientists to uncov- 
er details not usually detected, such as 
faulting information. The option runs 
on workstations from Sun, DEC, IBM, 
HP/Apollo, and SGI. Price: $895. The 
product is shipping. Precision Visuals 
Inc. (Boulder, CO) and Geophysical 
Techniques (Houston). 
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Satellite Imaging 

CAP SESA has announced a new pro- 
cessing system for satellite images. 
Available in versions for IBM-compati- 
ble PCs and Unix workstations, Mul- 
tiscope scans and displays satellite im- 
ages stored on magnetic tape or digital 
optical disc. The software lets the user 
rapidly view, overlay, and manipulate 
images, measuring and assessing the 
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evolution of such phenomena as pollu- 
tion or urbanization by analyzing fig- 
ures, graphs, and images on the moni- 
tor. Advanced mathematical functions 
evaluate and verify results and meth- 
ods. The package is shipping. CAP 
SESA (Chicago). 
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Medical Video 


RGB Spectrum has announced a new 
video scan converter for the medical 
market. The RGB/Videolink 1500M 
translates medical images to compos- 
ite video format (NTSC or PAL) in real 
time, permitting video to be transmit- 
ted and cineloops to be recorded on vid- 
eotape. The product automatically 
locks to any signal from 15KHz to 
90KHz, including interlaced and non- 
interlaced imager displays of 480 to 
1049 lines. Additional conversion ca- 
pabilities include PAL format mono- 
chrome video signal to NTSC format, 
or NTSC to PAL. RGB Spectrum 
(Berkeley, CA). 
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New Spyglass 
Spyglass has announced a new version 
of its Spyglass Transform software for 


scientists and engineers. Version 2.1 
delivers a scripting capability designed 
to simplify the animation of data. Also 
new is full control of orientation, axis 
location, and labeling in versatile sur- 
face plot enhancements. The company 
claims the user can produce publica- 
tion-quality, annotated surface plots 
straight from the program, just by add- 
ing backdrops and skirts. The program 
runs on Mac computers. Price: $495. 
The product was expected to ship by 
mid-January. Spyglass Inc. (Cham- 


paign, IL 
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$333 

(S-) Boards Galore 

Hyperspeed Technologies Inc. is intro- 
ducing in booth #2024 additions to its 
line of Hyperspeed processor boards. 
The new Hyperspeed products include 
EISA bus boards, 50MHz Intel i860 
XP processors in single and dual con- 
figurations, a 30M-per-second inter- 
board transfer bus that is compatible 
with the Imaging Technology Vision- 
bus, an 80M-per-second transfer bus 
connecting multiple Hyperspeed 
boards with its new FBT400 series 
frame buffer board, and a 50MHz ana- 


Introducing SketchMate 
Brilliant Color Output for $695 or $995 


¢ Produces fast, high-quality, graphs, 


comps, presentations, CAD and 
graphics design plots 


¢ Supports 8 color pens per output with 
32 color-matched pens to choose from 


*Uses bonds, papers, overhead trans- 


parencies, films and poster-board 


A-size SketchMate Shown 


¢ Converts easily into a vinyl sign cutter 


for mock-ups, trade show signage and 
specialty promo items ($200 option) 


¢ Compatible with PC or Macintosh; 


and all HPGL software 


Roland 


Ps DIGITAL GROUP 


I ‘U.S. Prices Only! _ 

I A-size (8.5"x11") I 
| Retail: $695.00 

| B-size:(11"x17") | 


LL. Retail: $995.00_ 


Int'l. Sales Offices 


U.S.A./Mexico: (714) 975-0560; Canada: (604) 270-6186; Australia: 
(03) 818 0633; New Zealand: (09) 3098 715; England/Ireland: (0252) 


816181; 


Scandinavia: (31) 95 61 11; 
(0861) 710292; Europe: 32/14-57 59 11: 


Spain: (93) 308 1000; Italy: 
Hungary: (361) 186 8905; 


Japan andall other countries: Roland DG Corp. (Japan): (053) 484 1201. 
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log-to-digital conversion processor 
board. 

The EISA bus boards offer full EISA 
bus master capability with 32-bit word 
transfers and 33M-per-second data 
transfer rates. These boards feature 
single or dual Intel i860-XP processors 
running at 40MHz and 50MHz. Up to 
32M of memory is available. 

The new Inter Board eXchange 
(IBX) allows up to eight Hyperspeed 
DI860 or H860 boards to process image 
data with Imaging Technology’s Vi- 
sionbus products. The ADI50 analog- 
to-digital processing board contains a 
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50MHz, eight-bit sampling subsystem, 
along with significant data preprocess- 
ing capabilities and high-speed mem- 
ory storage. Hyperspeed Technologies 
Inc. (San Diego). 
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(52) Multimedia Mania 


In booth #1700, Omnicomp is intro- 
ducing the M&M, a PC/AT form factor 


This Down Converter 
Zooms A Step Ahead 


Fully compatible with * workstations, 
PCs, Macs, the Chromatek 9120 now brings you smooth zoom. 


With horizontal input scan range that stretches from 15kHz to 128kHz 
and support for both interlaced and noninterlaced formats, 
the Chromatek 9120 converts images from all workstations, 
personal computers and other high resolution analog sources to 
RS170A-timed broadcast/video standard television signals. 
Proprietary digital filter technology and support for 
24-bit color ensure display quality second to none. 

And now, the Chromatek 9120 adds the exceptional versatility of new, 
smoother zooming from 1/4 to 16 times original source image size. 
Pan back to show more of the background. 

Zoom in for dramatic closeups. With the Chromatek 9120, 
it simply couldn't be simpler. Front panel buttons permit independent 
horizontal and vertical adjustment of Aspect Ratio. 

A 16-level Luminance Keyer lets you mix converted composite images 

with standard camera or time base corrected VTR signals. 
The non-volatile memory stores preset zoom, 
size and position parameters in ten locations. 
The internal sync generator and Genlock capability make it easy to 
synchronize with multiple video sources, : 
while the RS232C interface allows full remote/host computer control. 


BLO 


DOWN CONVERTER 


HIZO DOWN CONVERTER 


International Sales Office 
TBR-908, 5-7 Kohji-machi Chiyoda-ku, Tokyo 102 Japan 
Telephone: +81-3-3239-7141 / Facsimile: +81-3-3239-3781 
U.S.A.: Qutron Phone. 201-327-3259, Chroma Technology Phone. 214-680-3235, CANADA: Forefront Graphics Corp. Phone. 416-636-4444 
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board that integrates graphics, video, 
animation, and audio to produce 24- 
bit, true-color video output plus eight 
bits of VGA overlay. The M&M ac- 
cepts NTSC, PAL, SECAM, and S- 
VHS video and stores the data in ei- 
ther a 1K-by-512K-by-24-bit or 1K-by- 
1K-by-16-bit input video frame buffer. 
It supports VGA pass-through as 
graphics overlay and provides a dis- 
play resolution of up to 1024 by 768. 
This board also supports simultaneous 
RGB and live video output genlocked 
to NTSC or PAL input video. Audio 
features of the M&M include digital 
record and playback available for both 
voice and music, in addition to a music 
synthesizer. 

Omnicomp is also introducing the 
Omni 9600 GDC, a ruggedized, high- 
resolution graphics display controller for 
VME platforms. It uses’ the 
TMS34020/34082 graphics processors 
and features hermetically sealed, inte- 
grated circuits, separate TTL horizontal 
and vertical sync outputs, and flash EE- 
PROMs. A bus for synchronizing multi- 
ple video output devices is optional. 

Other products being exhibited in- 
clude The Texan PC/AT form factor 
graphics display controller; the Omni 
4/6000 GDC, a graphics display con- 
troller based on the TMS34020/34082 
graphics processors with a RISC Sys- 
tem/6000 type 5 form factor; the Viva 
video, VGA, and audio mixer for 
PC/AT computers; and the Sweet 16 
frame grabber that is register level- 
compatible with the Targa 16. Omni- 
comp Graphics Corp. (Houston). 

CIRCLE 1480 ON INFORMATION CARD 


eeene 


(2) Videographics Board 
Visionetics International Corp. is in- 
troducing GenlockVGA in booth 
#1611. GenlockVGA is a VGA-to-vid- 
eo overlay board with built-in VGA ca- 
pabilities. It accepts NTSC, PAL, or S- 
VHS video signals, mixes with VGA 
display, and outputs the result in 
NTSC, PAL, and S-VHS formats. Oth- 
er features include video overlay and 
chromakeying, advanced video scans, 
a special fading function, and simulta- 
neous display of VGA and video signal. 
It costs $795. Visionetics International 
Corp. (Torrance, CA). 
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Sounds and Sights 

ATI has announced a PC board that 
combines video graphics with stereo. 
The VGAStereo-FX is compatible with 
Microsoft’s Multimedia Specification. 
It displays up to 256 colors at 1024-by- 
768, 800-by-768, or 640-by-480 resolu- 
tion in interlaced or noninterlaced 
modes. A musical instrument digital 
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interface (MIDI) is a standard feature. 
The company has also introduced Ste- 
reo-F/X, a PC audio board with the 
same stereo capabilities and an option- 
al MIDI interface. Price: $499 (VGA- 
Stereo-F/X); $199 (Stereo-F/X); $59 
(optional MIDI interface). The prod- 
ucts are shipping. ATI Technologies 
Inc. (Scarborough, Ontario). 
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Windows Accelerator 

National Design has introduced the 
AT600, an accelerator board for Win- 
dows 3.0. Built around the new 
86C911 graphics engine from $3 Inc., 
the AT600 provides on-board, high- 
speed BitBIT and image transfers. It 


also supports a hardware cursor and 
pattern fill. Resolution is 640 by 480 to 
1024 by 768 in 256 colors. Refresh rate 
is up to 72Hz. The product comes with 
1M of memory, as well as drivers for 
many popular applications, including 
Windows 3.0, Autocad, Lotus, Word- 
Perfect, and Microstation. Price: $495. 
National Design Inc. (Austin, TX). 
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32 and Sweet 16 


RasterOps has announced a display 
adapter, a video card, and a screen dis- 
play system for Mac IIs and Quadras. 
According to the company, the ProCo- 
lor 32, a 32-bit display adapter, re- 
duces the time needed to display image 
data stored in CMYK format. The Ras- 
terOps VideoTime Display Adapter, a 
single-slot video card, displays live vid- 
eo-in-a-window. The new Sweet 16 
System, a 16-inch display system, lets 
the user view a full page. Price: $4999 
(ProColor 32); $1999 (VideoTime); 
$2495 (Sweet 16). VideoTime and 
Sweet 16 are shipping. ProColor 32 
was slated for availability in January. 
RasterOps (Santa Clara, CA). 
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GA) E-Size Optical Scanner 
In booth #1400, Calcomp is introduc- 
ing ScanPlus, a large-format optical 


o4 
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scanner for use with IBM PC and com- 
patible computers. It supports the com- 
pany’s compressed raster format, 
which enables the user to print direct- 
ly to Calcomp’s line of plotters. The 
company reports that an E-size draw- 
ing takes about 90 seconds to scan at 
300 dpi using a PC-80386/20MHz host 
computer. The price for ScanPlus is 
$12,900 and includes scanner hard- 
ware, scanner software, and interface 
and power cables. 

The company is also showing its 
DrawingPad graphics tablet for the 
Mac, which combines the capabilities 
of a digitizer, a graphics tablet, and a 
mouse. Its active surface area mea- 
sures 7'2 inches square, and the user 
can choose from a number of pen and 
cursor input device options. It costs 
$395. Calcomp (Anaheim, CA). 
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Internal Scanner 

UMax has announced an internal 30- 
bit scanner for the Macintosh. The new 
UC11200S scanner boasts a hardware 
resolution of up to 1200-by-1200 dpi. It 
can capture more than one billion col- 
ors. The device scans color documents 
with only a single light source and in a 
single pass, minimizing registration 
and distortion problems, according to 
the company. A 2M buffer has been in- 
corporated to improve throughput and 
ease handling of large files. Price: 
$5995. UMax Technologies (Santa 
Clara, CA). 
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GO Imaging Extras 

In booth #1519, Polaroid is introduc- 
ing the Photo Scanner CS-500. Accord- 
ing to the company, the product gives 
Macintosh users the ability to acquire 
and store images in true 24-bit color, 
in less than 12 seconds. In an image 
database application, the CS-500 scan- 
ner converts a photo or any other im- 
age up to 4-by-6 inches into digitized 
form that can be accessed by Macin- 
tosh users in local and enterprise-wide 
networks. The resulting electronic im- 
age can be merged with data files. 
Price: $3995. 

The company is also introducing the 
Digital PhotoPrinter CI-700, which 
produces high-definition color photo- 
graphs from the digitized images in 
any Macintosh application in 40 sec- 
onds or less. The company says that 
both products are available. Polaroid 
Corp. (Cambridge, MA). 

CIRCLE 187 ON INFORMATION CARD 


Memory Card Camera 
Toshiba has announced the Memory 
Card Camera, the centerpiece of a sys- 
tem for digitally processing still pic- 
tures. The lightweight, compact cam- 
era features a 3:1 zoom lens with ma- 
crofocus. Twelve images are stored on 
a solid-state 18M card, using a com- 
pression technique that requires only 
188K per picture. The system also in- 
cludes two sets of accessories, one for 
video production and another for im- 
age database management. Price: 
$12,500 (camera only; accessories not 
included). Toshiba America (Buffalo 
Grove, IL). 
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(S72) Folex Films 

In booth #1127, Folex Film Systems is 
introducing BG-35L ink-jet film. The 
company says that this film is made 
specifically for color ink-jet printers 
and comes in 50-sheet packages with 
50 plastic drying sleeves. Reportedly, 
the drying sleeve is used to enhance 
color and eliminate drying time. 

Folex is also showing its line of com- 
puter-generated specialty films, as 
well as its high-resolution, thermal 
transfer paper. Folex Film Systems 
(Fairfield, NJ). 
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Multi-Device Plotting 

AGR has announced Tiffplot 1.2, an 
image rendering program that plots 
color and gray-scale drawings on a va- 
riety of devices. According to the com- 
pany, the software is used mainly to 
expand capabilities of pen plotters in 
rendering graphical information. But 
because the product can output in ei- 
ther HP-GL or DMPL modes, TIF bit- 
mapped graphical information can also 
be output to electrostatic, laser, and 
thermal plotters, a useful feature for 
devices with no drivers for direct ras- 
ter input. Price: $249. The product is 
available. Advanced Graphics Re- 
search Inc. (Greenville, NY). 
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A) Raven Disk Arrays 

In booth #1104, MicroNet Technology 
is showcasing several products. The 
Micro/Raven-040 is a two-drive disk 
array that was designed to utilize the 
Macintosh Quadra 700’s external SCSI 
port and one MicroNet NuPort SCSI-2 
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host adapter. Reportedly, this system 
offers 7M-per-second sustained data 
transfer rates. The Raven-040 disk ar- 
rays utilize a pair of high-performance 
hard disk drives. Raven-040s are 
available in capacities from 480M to 
2700M and cost from $3290 to $13,690, 
respectively. 

The company is also showing the 
MO-128, a 3%-inch, 128M rewritable 
optical subsystem for IBM PS/2, 
PC/AT, and compatible computers. It 
boasts an access time of 38 millisec- 
onds, a 700K-per-second transfer rate, 
and a 4M-per-second burst rate. Mi- 
croNet Technology Inc. (Irvine, CA). 
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Pen Computing 

Calcomp has announced DisplayPad, a 
system that turns a desktop or porta- 
ble PC into a pen-based computer. The 
DisplayPad system consists of a special 
VGA display card for the PC, a flat- 
panel LCD display tablet, and a cord- 
less electronic pen. When the user 
writes or draws on the tablet with the 
pen, the information appears simulta- 
neously on the PC screen. The system 
is compatible with all current pen- 
based operating environments, includ- 
ing DOS, Macintosh, Sun, and Go 
Corp.'s PenPoint. The product was 


PRODUCTS 


slated for release February 1. Calcomp 
(Scottsdale, AZ). 
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Mobius Workstations 

Mobius has announced the Mobius Mi- 
rage IPS, the first in a new series of 
Unix workstations. The company says 
the new family combines the object- 
oriented, mixed-media capabilities of 
Next computers with a Sparc-based 
workstation architecture. The Mobius 
Mirage IPS is rated at 15.8 MIPS of 
computing performance and 2.1 
MFLOPS of floating-point perfor- 
mance. The workstation features a 17- 
inch flat-screen color display offering 
1152-by-900 resolution at 256 colors. 
The product comes standard with 8M 
of RAM, expandable to 64M on the sys- 
tem board. Price: $4990 (diskless ver- 
sion); $6990 (diskfull version). Mobius 
Computer Corp. (Pleasanton, CA). 
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Built-In Frame Grabbing 
American Eltec has announced the 
IC40 Imaging and Graphics Comput- 


er/68040, a graphics computer with a 
built-in frame grabber. The frame 
grabber digitizes composite video in- 
puts from up to four standard video 
cameras in real time, and displays the 
images on workstation-quality monitors 
without interlace flicker. Because the 
monitor sync raster is completely inde- 
pendent of the video timing, even line- 
scan cameras can be used for input. 
Price: $5100. The product is shipping. 
American Eltec Inc. (San Jose, CA). 
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4-) High-Res Display 

In booth #2147, Panasonic Industrial 
Company is exhibiting the TX-1713MA 
color display. This display offers 26 pre- 
sets: 13 factory presets for instant selec- 
tion of 13 interlaced and non-interlaced 
graphics standards, 8514/A, VESA, and 
Macintosh II. In addition, there are 13 
presets that enable the user to set tim- 
ing-mode combinations for customized, 
high-resolution compatibility. The TX- 
1713MA scans between 30KHz to 
64KHz horizontally and 50Hz to 90Hz 
vertically. Panasonic Industrial Co. (Se- 
caucus, NJ). 
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The Creativity Corner? The perfect place 
to capture your thoughts. 


The Creativity Corner is carefully engineered | 
and quality built to meet the spatial needs ‘ 
of desktop publishing, CAD, graphic 
design and computer support of all kinds. 

Its modular design can be efficiently 
configured to keep materials and tools 


close at hand - and close to your thoughts. 


MAYLINE/HAMILTON  . 
Supporting Creativity 


The Mayline Company, P.O. Box 1342, Sheboygan, WI 53082-1342. Phone 414-457-5537 or 1-800-822-8037. 


Call or write today for more details. 
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e3 Windows Displays 

In booth #2415, Hitachi Group’s Nis- 
sei Sangyo America will introduce the 
SuperScan 15 and the SuperScan 17 
multiscanning color monitors for Win- 
dows. The monitors feature flat-screen, 
true-color displays that provide resolu- 
tions from VGA to XGA and Macin- 
tosh II. Price: $799 (SuperScan 15); 
$1495 (SuperScan 17). Hitachi Group’s 
Nissei Sangyo America Ltd. (Wal- 
tham, MA). 
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A Little LCD 

Epson has announced a CGA-compati- 
ble LCD module that enables palmtop 
computers to display graphs, patterns, 
charts, and alphanumeric characters. 
The TCM-A9108 module incorporates 
formulated-twisted nematic (FTN) liq- 
uid crystal technology and a 1}200 
duty ratio for higher contrast and fast- 
er response times. It features a posi- 
tive-mode reflective display, eliminat- 
ing the need for an inverter by show- 
ing dark characters on a light back- 
ground. The display area measures 7.4 
inches diagonally. The viewing area is 
176.7-by-75.47 mm. Price: $240 (sam- 
ple unit). The product is shipping. Ep- 
son (Torrance, CA). 
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Present and Project 

3M has announced a presentation con- 
trol unit and two LCD projection pan- 
els. The new 825 Presentation Control 
Unit includes an electronic pointer and 
image magnifier. It can make any pan- 
el adjustment, from color mapping to 
reverse imaging. The 825 unit works 
with a DOS-based computer and a pro- 
jection panel. The new Model 4100 and 
Model 4800 LCD projection panels of- 
fer 640-by-480 resolution and operate 
with IBM-compatible desktop, laptop, 
and notebook computers as well as 
Macs. Model 4800 provides nearly 
5000 colors and 3D or continuous-tone 
graphics. Model 4100 supplies 16 true 
colors. 3M Visual Systems Division 
(Austin, TX). 
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DEC X Windows 

Digital Equipment Corporation has 
announced the VXT 2000 family of X 
Windows terminals and the InfoServer 
150VXT System. The VXT 2000 fam- 
ily consists of seven members, each 
with a resolution of 100 pixels and a 
flicker-free refresh rate of 72Hz. The 
InfoServer 150VXT System manages 
groups of X terminals remotely and lo- 
calizes access to booting, terminal 
management, and fonts. Price: $1999 
(15-inch monochrome terminal); $2897 
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(17-inch monochrome); $3295 (19-inch 
monochrome); $3899 (17-inch gray- 
scale); $4299 (19-inch gray-scale); 
$3999 (15-inch color); $5895 (19-inch 
color); $499 (site boot software and doc- 
umentation, non-Infoserver configura- 
tions); $6300 and up (Infoserver Sys- 
tem, including software, to support 20 
terminals). Digital Equipment Corpo- 
ration (Maynard, MA). 
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Panasonic Monitor 

Panasonic has announced the Pana- 
syne C1381i, a 14-inch, high-resolu- 
tion, color, multifrequency monitor. 
According to the company, the new 
monitor offers three distinct advan- 
tages over the Panasync C1381, its di- 
rect predecessor: a new “super dark” 
CRT for enhanced contrast ratio; im- 
proved 45MHz video bandwidth for 
sharper images; and wider 38KHz hor- 
izontal frequency for more versatility. 
The new C1381i supplies 1024-by-768 
image resolution. Price: $699. The 
product is shipping. Panasonic Office 
Automation (Secaucus, NJ). 
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Windows Image Editor 
ZSoft has released PhotoFinish, an im- 
age editor for Windows. PhotoFinish 
lets the user edit or enhance scanned 
photos, drawings, or clip art and export 
the documents to draw, presentation, 
page-layout, and word-processing 
packages. Features include an array of 
painting and retouching tools, plus a 
stitching tool for joining multiple scans 
as one image. The software supports 
most popular video-capture boards and 
hand-held and flat-bed scanners. Price: 
$199. The product is shipping. ZSoft 
Corporation (Marietta, GA). 
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(S20) Print Programs 

In booth #2411, Computer Design is 
introducing three high-resolution 
graphics programs for printed goods. 
The three new products, U4ia Prints, 
U4ia AMP2000, and U4ia Prepress, 
are derived from a graphical environ- 
ment that allows designers to work on 
designs of unlimited size in a standard 
window manager format. U4ia Prints 
allows designers of printed fabrics, 
wallpaper, silk-screened designs, and 
gift wrap to create designs and experi- 
ment with repeat patterns. U4ia 


CrystalEyes/ VR” 


“Look Around” 
Stereo Viewing 


Benefits: 


= Interactive, 
“Hands Free”, 
Automatic Camera 
Adjustments 

a Intuitive Viewing 

= High Resolution 

a Inexpensive 
Virtual Reality 


Features: 


a Standard CrystalEYES® 
Stereo Viewing 
Plus Head Tracking 

= 6 Position Detection 

a Allows Simultaneous 
Use of 3D Mouse 

= Quick Response Time 

= Non-Magnetic 

= Developers’ Kit or 3rd 
Party Software Available 
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For More Information, Contact: 


StereoGraphics® Corporation 
415-459-4500 
Fax 415-459-3020 
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AMP2000 was specially developed for 
belt-screen printed textile and apparel 
products, and U4ia Prepress is target- 
ted for the catalog, packaging, color 
separation, and high-end print indus- 
tries. The software operates on the 
IBM RISC System/6000 and the Sili- 
con Graphics 4D series workstations. 
The products are scheduled to be re- 
leased in the first quarter. Computer 
Design Inc. (Grand Rapids, MI). 
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Large Mac Display 

Thought I Could has announced Wall- 
paper, a control-panel device for dis- 
playing large color patterns on the 
Macintosh comuter. According to the 
company, the new utility provides ex- 
panded tools for creating and editing 
color patterns up to 128 pixels on a 
side, a size 256 times that supported by 
Apple’s General Control Panel. The 
utility displays patterns in black and 
white or in up to 256 colors, works with 
multiple monitors, and adapts to 
changes in monitor orientations. Price: 
$59.99. The product is shipping. 
Thought I Could (New York). 
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Jupiter Prepress 
Wright Technologies has introduced 
Jupiter, a prepress page assembly/ 


: 


7 At last, a powerful true color frame grabber at an affordable price! 
© 8, 16, 32-bit image capture and display 


: _¢ Up to 4 MBytes of video RAM 
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stripping system. Implemented on a 
40MHz RISC processor, the system in- 
cludes an integrated, large-format, 
precision digitizer, a high-resolution, 
19-inch color monitor, and a choice of 
high-capacity on-line and off-line stor- 
age devices. The system provides for 
full-reso-lution functionality, and also 
enables color mask, outline mask, and 
color fill. The company reports that 
continuous-tone images can be correct- 
ly positioned with butts, cuts, chokes, 
spreads, and vignettes. The product is 
available. Wright Technologies (Don 
Mills, Ontario). 
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Mac Freehand Upgrade 

Aldus Corp. has released an upgrade of 
Aldus Freehand for the Apple Macin- 
tosh. Version 3.1 includes full support 
for System 7 and a new pressure-sensi- 
tive capability for the freehand draw- 
ing tool. The company says that 3.1 
also provides productivity enhance- 
ments, such as improved element ma- 
nipulation, more import and export op- 
tions, and faster, more versatile print- 
ing. The minimum configuration is a 
Macintosh LC, SE, Classic, or Plus, 2M 


LaReT a 


of RAM, and a hard disk. Price: $595. 
The product is available. Aldus Corp. 
(Seattle). 
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Mapping on the Mac 
Graphsoft has announced an enhance- 
ment of Azimuth, its mapping pro- 
gram for the Mac. Version 2.0 allows 
the importation of text files such as 
Mapmaker or the user’s latitude/longi- 
tude text files, letting the user add de- 
tail, including individualized data, to 
maps. The user can also plot true “great 
circles,” a capability that permits calcu- 
lation of the distance between any two 
points on the globe. Great circles appear 
in the base layer and may then be plot- 
ted in any Azimuth projection. Maps of 
the new Soviet Republics come with the 
package. Price: $395. Graphsoft (Ellicott 
City, MD). 
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ERM Upgrade 


ERM has introduced an upgrade of its 
X Windows-based tool for processing, 
integrating, and analyzing remotely 
sensed earth science data on Sun 
Sparcstation workstations. ERM Map- 
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Teddy Roosevelt leads the Rough Riders up San Juan Hill. 
After a painting by Fredrick Remmington. 
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FULL COLOR WORKSTATIONS DEMAND 
FULL COLOR OUTPUT 


THE IMAGECORDER: THE POWER OF DIGITAL AND THE FLEXIBILITY OF ANALOG 


Full color demands film. 

The ImageCorder Plus represents 
a breakthrough in full color film 
output from the latest generation 

of graphics workstations. It can 
handle over 16 million colors from 
a palette of over one billion. Only 
film offers the dynamic range to 
accurately reproduce full color 
images including subtle shades, 
textures and reflections. Other 
continuous tone technologies, such 
as dye diffusion, are compromises, 
displaying distinctive color banding 
patterns, limited saturation, poor 
color matching and long printing 
times. With the ImageCorder Plus, 
you can choose from over 30 differ- 
ent types of photographic papers 
and films in a variety of formats 
ranging from 35mm slides to 4x5 
and 8x10 prints and overheads. You 
can even record animated sequences 
on lomm and 35mm film for direct 
projection or transfer to videotape. 
Programmable look up tables and 
gamma correction offer excellent 
color correction and matching 
capabilities. Best of all, it takes less 
than 10 seconds to record a slide 
and 30 seconds for an 8x10 print. 


Unlimited Input Flexibility 
The ImageCorder Plus is compatible 
with all major workstations through 
high resolution video and high speed 
digital interfaces. An autoscanning 
capability provides an automatic 
interface to all commercially 
available workstations with video 
scan frequencies of 15 to 85 kHz. 
Parallel and SCSI interfaces offer 
high speed digital file transfer into a 
12 MB image frame buffer. Unlike 
other digital film recorders which 
use a slow scan recording technique, 
the ImageCorder Plus prints the 
whole image in a matter of seconds 
from the frame buffer, vastly 
improving throughput and 
eliminating many artifacts resulting 
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from long exposure times. The 
system accepts images stored in a 
variety of popular file formats 
including SUN, SGI, HP, IBM, TGA, 
XWD and TIFF. Direct support for a 
variety of raster file formats from 
software vendors such as Alias 
Research, Wavefront Technologies, 
TDI, Softimage and Autodesk is also 
provided. The system is supplied 
with a X11 Unix based interactive 
image capture program running on 
the workstation. The program runs 
independently of the application on 
the workstation and allows for auto- 
matic background printing in a 
networked environment. 


Chosen by Leaders 

The ImageCorder Plus is the 
leading film output device for 
scientific visualization, industrial 
design, image processing and 
animation applications. Over 2,000 
corporations, government agencies, 
research facilities and universities 
throughout the world rely on the 
ImageCorder Plus to accurately 
communicate critical results. Our 
technology partners include the 
leading hardware and software 
manufacturers such as Silicon 
Graphics, Hewlett-Packard, Sun 
Microsystems, IBM, Digital Equip- 
ment, Alias Research, Wavefront 
Technologies, TDI, Softimage, 
Sterling Software, SDRC, Parametric 
Technology, ESRI, Biosym, Polygen, 
Tripos and many others. 


Now It’s Up To You 

For more information and to 
request an ImageCorder Plus 
demonstration videotape, 
please call 1-800-288-6226 

or send a fax at (415) 377-0598. 
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Focus Graphics Inc. 
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Tel. 852-722-7882, Fax 852-722-7397 ¢ TAIWAN TING FONG, Tel. 886-2-758-1437, Fax 886-2-729 9083 « KOREA APPLIED ENGINEERING, LTD., Tel. 82-2-679-7691, Fax 82-2-677-3863 * JAPAN NIHON 
BINARY LTD., Tel. 81-17-26-17107, Fax 81-3-340-79752 
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See us at Silicon Graphics Expo, Booth #725, April 12-14 at Santa Clara Convention Center 


per is used in such fields as mapping 
and surveying, mining exploration, 
and oceanography. New features in 
Version 3.0 include more than 300 
map projections; the ability to link 
with popular GIS and CAD databases; 
and cartographic-quality map produc- 
tion. The product is shipping. Earth 
Resource Mapping (San Diego). 
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Geoprocessing 

Erdas has announced the availability 
of Workstation Erdas, Revision 7.5, on 
the IBM RISC System/6000 worksta- 
tion. The Erdas geoprocessing package 
is a fully integrated GIS and image 
processing system that lets analysts 
integrate aerial photos, satellite im- 
ages, hard-copy maps, and tabular 
data into a single system. In Revision 
7.5, the software has been enhanced 
with natural-language GIS Modeling 
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with Gismo, advanced terrain analysis 
for 3D perspective views and 
viewsheds, and other features. Price: 
$18,000. The product is shipping. Er- 
das (Augusta, GA). 
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SGI Gets Geo Data 


G.W. Hannaway has announced SGI 
Grass 4.0. The new version of the com- 
pany’s Grass GIS software runs on Sil- 
icon Graphics [ris and Indigo worksta- 
tions. Grass 4.0 provides tools for im- 
porting, manipulating, analyzing, sort- 
ing, and displaying geographic data. 
New features in the SGI version in- 
clude longitude-latitude processing, 
real-time interactive viewing of 3D 
perspective plots, Postscript output, and 
upgraded vector, database, and import- 
export utilities. Price: $1200. The prod- 
uct is shipping. G.W. Hannaway & As- 
sociates (Boulder, CO). 
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Alchemy Upgrade 

Handmade Software has announced 
an upgrade of its image conversion and 
compression package for PCs and Sun 
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workstations. Image Alchemy sup- 
ports 36 different file formats. In addi- 
tion, it can compress images to a range 
of different ratios, from JPEG, which 
reduces image file size by up to 80:1, to 
lesser ratios that create no sacrifice in 
image quality. The package also af- 
fords advanced image scaling algo- 
rithms that prevent the need to re-size 
during a scan. Price: $79.95 (PC ver- 
sion); $199.95 (Sun version). The prod- 
uct is shipping. Handmade Software 
(Los Gatos, CA). 
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Northern Windows 

North Coast Software has announced 
Conversion Artist, a bitmap image- 
conversion program for Windows. Con- 
version Artist lets the user import 
more than 20 image formats, view im- 
ages in full color, and export to more 
than 15 formats. The user can convert 
to and from every Edsun CEG high- 
color format. The software also sup- 
ports two 32-bit and two 16-bit image 
formats and 11 24-bit true-color for- 
mats. Color reduction, compression, and 
full-color printing can all be done from 
within the program. Price: $149.95. The 
company says that Conversion Artist is 
currently available. North Coast Soft- 
ware (Barrington, NH). 
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Arroyo Compression 

Arroyo Technologies has announced 
Blackfoot, a JPEG-compliant image 
compression processor for Mac II com- 
puters. The Blackfoot accelerator com- 
presses and decompresses at a pixel 
throughput exceeding 1M per second. 
The processor comes with a full-fea- 
tured application and Adobe Photo- 
shop plug-ins. The application sup- 
ports input of virtual images, interpo- 
lated zoom, rapid compression pre- 
view, export to clipboard, and thumb- 
nail representations. Price: $495. The 
product is shipping. Arroyo Technol- 
ogies Inc. (Fremont, CA). 
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X Marks the Spot 


Auto-trol Technology Corp. has an- 
nounced an X Windows version of Se- 
ries 5000, an advanced graphics foun- 
dation for its facilities, AEC, process 
plant, electronic publishing, and civil 
engineering applications. The software 
complies with the X11 standard, which 
promotes the use of concurrent appli- 
cations with a common look and feel, 
independent of the host platform. Price: 
$5000 to $23,000 per license, depending 


on options. The product is available for 
Sun Microsystems machines. It is ex- 
pected to become available soon for 
DEC and Hewlett-Packard machines. 
Auto-trol Technology (Denver). 
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Windows FrameMaker 
Frame Technology has introduced a 
Windows version of its FrameMaker 
document publishing system. Accord- 
ing to the company, FrameMaker for 
Windows 3.0 has the same functiona- 
lity and file format as versions of 
Frameworks for other platforms, such 
as Macintosh, Unix, and Next. On 
each of these platforms, the system is 
able to manage multiple electronic 
documents—for example, creating 
multiple variations of a document from 
a single base document. The company 
has also announced a companion prod- 
uct, FrameReader for Windows, that 
gives users on-line access to electronic 
documents created on any Frame- 
Maker platform. Price: $795 (Frame- 
Maker); $125 (FrameReader). Frame- 
Maker is slated to ship in May, and 
FrameReader by September. Frame 
Technology (San Jose, CA). 
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GUI Designs 

DataViews has announced DVX De- 
signer. According to the company, the 
package meets two needs of GUI devel- 
opers. One is to shorten the time it 
takes to implement Motif and X Win- 
dows interfaces. The other is to develop 
applications requiring display of real- 
time data inside a Motif interface. The 
company adds that DVX Designer 
combines the dynamic graphics capa- 
bilities of its own DataViews software 
with X-Designer, a Motif interface 
builder. Price: $1500 (as an option 
when purchased with the DV-Tools 
subroutine library). The product is 
available. DataViews (Northampton, 
MA). 
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Mac Video Editing 

Light Source has announced NEC Vid- 
eo Sequencer, a video editing package 
for the Mac. The software lets the user 
log video footage into a visual “clip” 
database and then click and drag de- 
sired sequences into a program to cre- 
ate video presentations. In addition, 
video segments can be logged and in- 
dexed for quick retrieval. Operation re- 
quires a separate video monitor and two 
NEC PC-VCR S-VHS videotape record- 
ers. Price: $595. The product is shipping. 
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Light Source Inc. (San Jose, CA). 
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Multimedia 104 


Eclipse Technologies has announced 
Madison Ave. Multimedia. The compa- 
ny says the PC-based package permits 
even novices to produce a multimedia 
package in 15 minutes. The user first 
employs Harvard Graphics, Lotus 1-2- 
3 or Freelance, WordPerfect, or anoth- 
er DOS or Windows application to cre- 
ate, edit, and print images. Then the 
user presses both “shift” keys to cap- 
ture the screens on a Camera feature. 
Another feature, the Recorder, lets the 
user record sound to the hard disk. A 
third, the Carousel, sequences images 
and sound. Price: $169.95. The soft- 
ware is now shipping. Eclipse Technol- 
ogies (Richardson, TX). 
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Multimedia Authoring 

Aldus has announced an upgrade to its 
multimedia authoring application for 
the Mac. Aldus SuperCard 1.6 fully 
supports key components of System 7, 
including Apple Events, Balloon Help, 
and TrueType fonts. It also affords the 
ability to convert HyperCard 2.0 
stacks to SuperCard format. According 
to the company, SuperCard can be 
used to produce sophisticated multime- 
dia presentations and training applica- 
tions. Price: $299. The product is avail- 
able. Aldus Corp. (Seattle). 
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High-End Rendering 

Visual Information Development has 
announced the Presenter Professional- 
RISC, a high-end illustration and ren- 
dering package incorporating applica- 
tions software and the company’s VI- 
DIxpress RISC board for Mac IIs. The 
company claims that use of the pack- 
age increases rendering speed 25 
times. The boards process concurrent- 
ly, allowing multiple boards in one 
Mac to work on multiple frames of an 
animation simultaneously or collabo- 
rate on a single ray trace. Price: $7995 
(one node); $4995 (additional nodes, in- 
cluding rendering software and board). 
The product is shipping. Visual Infor- 
mation Development Inc. (La Puente, 
CA). 
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Mac Digital Video 

Adobe Systems has announced a Mac 
version of its digital video software. 
Formerly known as Reel Time, the 
program is now named Adobe Pre- 
miere. The company says the Mac ver- 
sion is designed to take advantage of 
Quicktime, adding that the new appli- 
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cation lets users easily combine video, 
audio, animation, still images, and 
graphics. An intuitive graphical user 
interface displays tracks in filmstrip 
style, letting the user see the details of 
clips. Price: $495. The product is ship- 
ping. Adobe Systems Inc. (Mountain 
View, CA). 
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Live DECstation Video 


Parallax Graphics has announced 
X Video, a product family that supplies 
multi-channel live video input/output 
to DEC 5000 workstations. X Video, a 
TurboChannel product, generates live 
video directly from the DECstation col- 
or monitor for desktop video and ani- 
mation applications. The product dis- 
plays up to two live video inputs simul- 
taneously in different windows on the 
DECWindows screen. Support is given 
to a range of analog video interfaces, 
including composite NTSC, Super- 
VHS, YUV video, and component 
RGB. Parallax Graphics Inc. (Santa 
Clara, CA). 

CIRCLE 221 ON INFORMATION CARD 


Multimedia with Windows 
Brown-Wagh has introduced a multi- 
media presentation program for Win- 
dows 3.0. Curtain Call comes with a 
full-featured paint box that produces 
256-color graphics in any Windows 
screen resolution. Tools include vari- 
able-size pens and a palette editor, 
among many more. A clipboard makes 
it possible to import images and still- 
frame video. Outlines, shadows, and 
other effects can be applied to any font, 
shape, or clipboard object. The pro- 
gram also performs automatic render- 
ing. Price: $199. The product is ship- 
ping. Brown-Wagh Publishing (Los 
Gatos, CA). 
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Multimedia Authoring 
Mathematica has announced a multi- 
media add-on. Tempra Show is an au- 
thoring package for the company’s 
Tempra Pro paint package and Tem- 
pra Gif imaging software. The compa- 
ny says that with the three products, 
designers can scan photos and slides, 
capture video, and import graphics 
while retaining control of all images in 
the presentation. The software runs on 
IBM-compatible ’286, 386, and °486 
PCs. Price: less than $200. According 
to the company, the product was ex- 
pected to ship in February. Mathema- 
tica Inc. (San Francisco). 
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85 CAD Enhancements 
Datacut has released a new version of 
Grafx II, its NC/CAD/CAM system. 
According to the company, Version 1.4 
incorporates more than 85 enhance- 
ments. Now, any operation in the tool- 
path file can be instantly accessed by 
selecting it off a menu of descriptions 
in the operations. Other new features 
include autosave, support for HP-GL 
center origin plotters, an optimized 
mode for zigzag pocketing operations, 
expanded “undo,” and fully featured 
facing and cutoff cycles, to name a few. 
The product is shipping. Price: $4995. 
Datacut Inc. (Ardsley, NY). 
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CAD X11 Design 

GrayTech Software has announced 
that its workstation-independent CAD 
X11 design and drafting software is 
now available for Interactive Unix and 
SCO’s Open Desktop. The software is 
designed for X Windows and Unix and 
features a built-in network license 
manager. Capabilities include 2D 
drafting, 3D wireframe, and surface 
modeling, along with geometric analy- 
sis, Bill of Materials, fastener librar- 
ies, Postscript, and CGM and Gerber 
output. Price: $2950. The product is 
shipping. GrayTech Software Inc. 
(Wheaton, IL). 
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Autodesk Upgrade 
Autodesk has announced Generic 
CADD 6.0, an upgrade of its multipur- 
pose 2D design and drafting tool. Ge- 
neric CADD 6.0 directly loads any 2D 
Autocad (DWG) drawing file for re- 
view, editing, printing, and plotting. 
According to the company, this capa- 
bility facilitates the sharing of CAD 
drawing files that use one or both of 
the programs. To enhance compatibil- 
ity, Generic CADD will ship with 
matching Autocad Release 11 fonts and 
hatch patterns. Price: $495. The product 
was scheduled to ship January 15. Auto- 
desk Retail Products (Bothell, WA). 
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DADS Interface 

Cadsi has announced an interface be- 
tween its MCAE software, DADS (Dy- 
namic Analysis and Design System), 
and Parametric’s Pro/Engineer. The 
company says that the interface lets 
Pro/Engineer users simulate and per- 
form motion analysis on DADS de- 
signs. Computer Aided Design Soft- 
ware Inc. (Oakdale, IA). 
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COLOR PUBLISHING 


HENMOBOMROD 


Friday, March 13, 1992 
from 9:00 am to 5:00 pm 


A one-day seminar on 4-color 


publishing. The Anaheim Hilton 


Hotel, Anaheim, California. 


Sponsored by Color Publishing 


Magazine. 


Join the Color Publishing Revolution 


and those who are leading the 
technology with evolving 
color capabilities. 


Purpose: [he seminar will give the 
commercial and corporate graphics art 
professionals the knowledge in applying 
color publishing technology and selecting 
appropriate systems from the often 
confusing array of alternatives. 


As an attendee, you will receive a detailed 
set of comparison charts (over 20 pages) 
for major desktop and mid-range color 
publishing systems, for your reference. 


W/ho should attend? Current users 
of traditional code-driven front end 
systems, higher-level desktop users 
and design/presentation professionals, 
from either printing and publishing or 
in-plant reprographics organizations. 
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Seminar Fee: $175.00 (This includes registration, 
handouts, breaks, and lunch.) 


Early bird discount: Register by February 14, 1992 
and take 10% off. 


10% discount for the additional registrants 
from the same organization. 


Please send payments along with registration 
form by February 28, 1992 to: 

Color Publishing Revolution Seminar 

One Technology Park Drive 

Westford, MA 01886 

Attn: Barrie Evans 

(or register by calling 1-800-225-0556, ext. 187 
fax: 508-692-7806) 


Program Outline presented by Frank 

Romano, well known industry expert 
and editor of Color Publishing, 
TypeWorld, and Computer Artist. 


V Electronic to color publishing: 
technology evolution 


Vv Film output trends: imagesetters 
and recorders 


Vv Input scanner trends: flat bed, drum 
and other 


V Workstation trends: DOS Windows 
vs. Mac vs. UNIX 


V Proofing trends: digital vs. other 
Vv Image manipulation: electronic retouching 
Vv Page assembly: type and art and color 


Vv Comparison of color systems: 
feature by feature 


V Costanalysis: approachtocost comparison 


Vv Expectations: link to copiers and presses 


/ GOLOR PUBLISHING REVOLUTION REGISTRATION FORM 
/ Name: 
| Title: 
Company/Division: 
Street: 
City, State, ZIP: 
Telephone: 
Fax: 
/ Method of Payment: 
AL al ee 
/ Credit Card Number 
Signature (required) 


Check Enclosed Credit Card 


Visa Mastercard 


) BUYERS GUIDE 


The 1992 | +s World Buyers Guide 
gives you ¢ sot ‘for the latest state-of- 
the-art computer graphics hardware and software 
information. ....-.-+-.-+-.-. 


Searching for the most complete listing of computer graphics 
equipment and software? Stop right here. 

The new completely revised Computer Graphics World Buyers 
Guide gives you the most comprehensive listing of products and 
suppliers available today. 

You'll find more than 1000 products and services including turnkey 
systems, workstations, monitors, terminals, graphics boards, output 
devices, digitizers, film recorders, software and more. 

Segmented by company and by product to give you quick and easy 
reference, the 1992 Computer Graphics World Buyers Guide 
puts a variety of available graphics applications and equipment at your 
fingertips. 

The product section of the guide is organized by hardware, software, 
turnkey systems, and service & supplies. The Software Section gives 
you a complete rundown that includes program description, platforms, 
and price, where available. The Service & Supply Section gives you the 
latest descriptions on services as well as application areas. 

Company listings include current addresses, phone and fax numbers 
plus editorial and marketing contacts. 

Send for the 1992 Computer Graphics World Buyers Guide 
today and see how much easier it will make your job. If you don't like 
it, return it within the 15-DAY FREE TRIAL PERIOD and your payment 
will be promptly and courteously returned. No questions asked. 


= Please send me copies of the 1992 Computer Graphics World Buyers Guide, P1382, $95.00 U.S. & Canada - $135.00 Export 


C] Please make the above a Standing Order saving me $10.00 off the list price now and every year plus guaranteeing me automatic delivery of the directory 
each year when it is published. I understand I may cancel at any time without obligation. 


i Check or money order enclosed (U.S. & 


er Bill my compan 
Canada orders add postage and handling*). LJ y tee 


rane eee ee es yd eS Be oe, ae 
[_] MAsTERCARD [_] visA  [_] AMERICAN EXPRESS 
Company POMS Vic Wet se et we) et et Pau Pa AE Yh 
(include all digits) 
Address iy! 
Expiration date 
2 MORNE ROT E las OE TES PERE TCC RE Tal, SMCS OI 
y S P Signature 
RT ok ae a 8 OO ae et eee ee ey *Postage & Handling 
Prepaid Orders: Add our minimum charge of $4.00 for the first item, 
Bitiiiie eS aon ieee tae and $1.00 for each additional item. Credit and Credit Card Orders: 


Handling and actual shipping costs will be added. All Export Orders: 
Export prices include normal shipping and handling. Except for western 
Europe and Canada, export orders must be accompanied by check or 
money order in U.S. dollars drawn against a U.S. bank. AL, CA, CO, 
CT, GA, IL, KS, MA, NJ, NY, OH, OK, PA, TN, TX and D.C. residents 
add sales tax. Canadian residents add 7% GST to order total. 


Pennell Directories 


P. O. Box 21288 « Tulsa, OK 74121 U.S.A. 


For fast service call 1-800-752-9764 (in U.S.A.) 
or call 918-831-9421 « FAX 918-831-9555 ¢ Telex 211012 
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Applications of Computer Graphics 


9-12 NCGA held in Ana- 
heim, CA. Sponsored by Na- 
tional Computer Graphics 
Association. Contact: Ms. 
Emily Brower, Allison 
Thomas Associates, 158 
Maywood Drive, San Fran- 
cisco, CA 94127; 415/585- 
8113. 


USA Inc. Contact: Ms. Don- 
na Peterson Hyland, Han- 
nover Fairs USA Inc., 103 
Carnegie Center, Princeton, 
NJ 08540; 609/987-1202. 


9-12 The X Window Sys- 
tem: Fundamentals and Ap- 
plications Development held 
in Los Angeles. Sponsored 
by UCLA Extension. Con- 
tact: UCLA Extension, 
Short Course Program, 
10995 Le Conte Avenue, 
Suite 542, Los Angeles, CA 
90024-2883; 310/825-1047. 


42-14 TechGraphics held 
in Seattle. Sponsored by Pa- 
cific Printing Industries. 
Contact: Mr. Mike Korn, 
Pacific Printing Industries, 
180 Nickerson, Suite 102, 
Seattle, WA 98109; 206/285- 
8361. 


43 Color Publishing Revo- 
lution Seminar 792 held in 
Anaheim, CA. Sponsored by 
Color Publishing Magazine. 
Contact: Color Publishing 
Magazine, One Technology 
Park Drive, Westford, MA 
01886; 508/392-2187. 


10-12 The Lyon Confer- 
ence held in London. Con- 
tact: Ms. Solange Dubeau- 
clard, 1030 N. Glenhurst, 
Birmingham, MI 48009; 
313/647-7833. 


11-18 CeBIT ’92 held in 
Hannover, Germany. Spon- 
sored by Hannover Fairs 


16-48 Print Productions 
"92 held in Chicago. Con- 


tact: Ms. Maureen Waters 
or Ms. Fran Rose, Print Pro- 
ductions 92, 8340 Mission 
Road, Suite 106, Prairie Vil- 
lage, KS 66206; 913/642- 
6611. 


23-25 MacShow/Tampa 
held in Tampa, FL. Spon- 
sored by The Show Manage- 
ment Company Inc. Con- 
tact: Ms. Libby Barland, 
The Show Management 
Company Inc., 1951 Audu- 
bon Drive, Dresher, PA 
19025; 215/540-9111. 


30-Apr. 2 FOSE ’92 held 
in Washington, DC. Spon- 
sored by National Trade 
Productions Inc. Contact: 
Ms. Lisa Claydon, National 
Trade Productions Inc., 313 
South Patrick Street, Alex- 
andria, VA 22314-3567; 
703/683-8500. 


4-3 Methods in Advanced 
User Interface Design held 
in Los Angeles. Sponsored 
by UCLA Extension. Con- 
tact: UCLA Extension, 
Short Course Program, 
10995 Le Conte Avenue, 
Suite 542, Los Angeles, CA 
90024-2883; 310/825-1047. 


2-4 Type-X/Art-X/Print- 
ing Expo held in Philadel- 
phia. Sponsored by Graphic 
Communications 3. Contact: 
Graphic Communications 3, 
7500 Old Oak Blvd., Cleve- 
land, OH 44130; 216/826- 
2878. 


5-8 Technical Association 
of the Graphic Arts Confer- 
ence held in Vancouver, 
British Columbia. Spon- 
sored by Technical Associa- 
tion of the Graphic Arts. 
Contact: Ms. Karen Law- 
rence, Technical Association 
of the Graphic Arts, One 
Lomb Memorial Drive, POB 
9887, Rochester, NY 14623- 
0887; 716/272-0557. 


$12.00 
Cross selection of the varied applications : Please send me the following COMPUTER GRAPHICS WORLD Reprints. 
using computer graphics, 32 pgs. i Enclosed you will find my check or money order for: 

CAD/CAM $12.00 Reprint # Title Cost Total 
Reaching out to solid modeling and $ $ $ 
industrial design, 32 pgs. i 

. Computer Graphics in Animation $ 7.00 4 
The challenge of creating realistic characters, 16 pgs. 

. Business Presentation $12.00 j 
Business presentation to corporate animation, 32 pgs. i 

. The Dawning of 3D GIS and Desktop Mapping $ 7.00 i 
As 3D GIS emerges desktop mapping systems solves y Please Complete: 
strategic business problems, 16 pgs. 

. Landscape and Site Design $12.00 i athe Subtotal $ 
Walk with computer graphics through architectural i Company 
landscape & design, 32 pgs. Title Tax $ 

. Graphics in Medical Research $ 9.50 i 

Address 
From research to treatment, 24 pgs. i Ci 
. Graphic Arts $7.00 | ty St _____ Zip Totaly 
Developers are overcoming the complexities of color j Telephone 
lishi 
be a and reproduction, 16 pgs. y Make checks payable to: COMPUTER GRAPHICS WORLD 
. Color Hard Copy Advances $ 5.00 AZ, CA, CO, CT, DE, IL, KS, MA, NJ, NY, OH, OK, PA, TN 
Joins the fast lane of computer graphics, 8 pgs. é and TX residents add tax. 
. The Market at Large $ 3.50 c ; 
The computer graphics market will grow to | ete UE A ae Aaibed is 
$50 billion in the 90's, 4 pgs. 
Pg y _°.0. BOX 987 Westford, MA 01886 Telephone: (508) 392-2157 


Graphic Arts Glossary 

The Graphic Arts Technical Founda- 
tion (Reston, VA) has released its Glos- 
sary of Graphic Arts Terms. The glos- 
sary will be updated annually. $35 for 
GATF members, $50 for non-members. 
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Macintosh Font Guide 

The Macintosh Font Book discusses 
TrueType fonts and System 7. The 
book also includes font fundamentals 
to resolving ID conflicts, solutions for 
managing a font collection, and tips on 
printing options and working with ser- 
vice bureaus. Also provides 250 type- 
face samples from major vendors and 
adds descriptions of new products. 
Peachpit Press (Berkeley, CA), 350 
pages, $23.95. 
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Microsoft Programming 

Written for intermediate to experi- 
enced C programmers, Graphics Pro- 
gramming with Microsoft C6 provides 
full coverage of Microsoft C’s graphics 
libraries. Also provides the guidelines 
needed to build your own user-inter- 
face library and explains how to use 
graphics routines and presentation 
graphics. Examples and sample pro- 
grams are included. M&T Books (Red- 


wood City, CA), 501 pages, $39.95. 
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DOS Reference 


Written for MS-DOS and PC-DOS us- 
ers, DOS: The Pocket Reference, Sec- 
ond Edition provides complete descrip- 
tions of all DOS commands and fea- 
tures. Osborne McGraw-Hill (Berke- 
ley, CA), 218 pages, $9.95. 
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Animation Report 


Pixel — The Computer Animation 
News People Inc. (Ontario, Canada) 
has released The Roncarelli Report on 
Computer Animation — 1991. The re- 
port provides figures on the production 
of PC-based systems and Macintosh- 
based systems. Also analyzes changes 
in the market. $975. 
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Electronic Imaging Study 


Picture Conversion Inc. (Falls Church, 
VA) is offering free of charge its Elec- 


tronic Imaging and Management Sys- 
tems study. This 22-page booklet takes 
a look at document imaging, multime- 
dia, and desktop publishing and dis- 
cusses how they share common goals. 
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DVI Guide 

Intel Corp. (Santa Clara, CA) an- 
nounces the availability of Multimedia 
Applications Development: Using DVI 
Technology. The book discusses basic 
steps in the production process, pro- 
vides tips and recommendations for 
programming techniques, and de- 
scribes software tools, final testing, 
guidelines for budgeting and project 
management, and more. $39.95. 

CIRCLE 156 ON INFORMATION CARD 


Fractals Manual 

Fractal Attraction comes complete 
with a Macintosh disk and user man- 
ual which allows users to design an 
unlimited number of fractal images us- 
ing the iterated function system. The 
70-page manual includes tutorial sec- 
tions on designing fractals, automatic 
or manual scaling of probabilities and 
coordinates, allows fractals to be print- 
ed in three sizes, and much more. Aca- 
demic Press (San Diego), $49.95. 
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VERSATEC CALCOMP KODAK CANON TIFF GRAPHTEC PRECISION IMAGE AGFA MATRIX 
TEKTRONIX IRIS MITSUBISHL TARGA SEIKO HEWLETT-PACKARD SCITEX PICT MANAGEMENT 


GR SVE . AK ON S R ii | IMVAGEAGFA 
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IBM 
ION 
TRUEVISION AGFA MATRIX TEKTRONIX IRIS MITSUBISHI TARGA SHINKO HEWLETT-PACKARD SCITEX 
IRIS MANAGEMENT GRAPHICS VERSATEC PICT TRUEVISION KODAK CANON TIFF GRAPHTEC 


The Challenge: 
High Quality Color Output 


The Solution: 
Freedom of Press® Professional 


Discover the high quality color PostScript’ language 
potential of your non-PostScript device. Call us today 
for PC, Macintosh? and UNIX solutions. 


ae et Roem weet te carpe ue poe woe 
see fe Poem wee Dy Maing aoa ot Pw oe 
re Mae me tary Freecom Tat wa rem wey Pome 
a ears 


“te ry 
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©1991 Custom Applications, Inc. 


Freedom of Press Professional 
Connecting Concept to Color 


800-873-4367 


Custom Applications, Inc. 
900 Technology Park Drive ¢ Billerica MA 01821 
(508) 667-8585 FAX: (508) 667-8821 


©1991 Aldus Corporation Jeff Goertzen 


©Aldus Corporation Bill Koger 


Freedom of Press is a registered trademark of Custom Applications, Inc. PostScript is a registered trademark of Adobe Systems Incorporated. All other brand and product names are 
trademarks or registered trademarks of their respective holders. 
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Tektronc< 
The New Phaser tll PXi 


e Brilliant Color Starting at Under $10,000 

e Prints on Any Paper ¢ Print on Both Sides 
e Prints a Full Tabloid-bleed Image 

e Adobe PostScript'2 /- 4? 


Computer = 
Support 4 
Associates <229/ 


The Largest Tektronix Reseller in So. Calif. 
Plus: Truevision ¢ Autodesk ¢ Agfa Matrix 


In Southern California Call: 


1-800-660-9960 or 310-820-4004 
In Other Areas Please Call: 1-800-835-6100 
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Featuring 
products, 


employment opportunities 


services, systems 
& software. 


GS 


SX 
Fast + Powerful + Easy to Use ry 


Create the 3D models you've 
only dreamed about with 
HyperSpace, the world's 
leading stylus-based 3D 
digitizing/modeling system. 


Supports most 3D file formats. 


Call toll-free 800 950-6472 
or 801 466-4641 Fax 801 466-4699 


EStaae 


Mira Imaging, Inc. 
2257 South 1100 East, Suite 1A 
Salt Lake City, Utah 84106 


SRY 
EN A} 
CSNISEN I 


—SaE 


— i: 
ee = 
be a = 

BE 


Sos 


Ce ae RST /\ 


NII Imaging: 
ais 


Vs 


CIRCLE 102 ON INFORMATION CARD 


2ESBOKekLE See 
POVLROLSOCEeH ved 
_ 0999 820288e We. 


Retouching, Photocomposition 
& Special Effects Software 


For color brochure, contact: 
Ron Scott Ince 1000 Jackson Bivd 
Houston TX 77006e7 113.529.5868 
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FREE!! 


COMPUTER 
GRAPHICS 
WORLD 


1991 Editorial 


Index 


Research the topic you're interested 
in and order back issues after 
reviewing the index. 

Call Michelle today for your free 
editorial index, 508 /392-2166. 


<r Oyr-o- 


VIDEO ANIMATION 
CONTROL SOFTWARE 


V7 Accurate control for a wide 
range of professional VTRs 
and disk recorders 


The complete VTR control 
solution for ATVista & Targa 
video graphics adaptors 


Simple, reliable operation 
with regular PC serial port 
and supplied control cable 


Ovr Unrivalled value $995 


Orr comes from Spaceward Graphics Ltd: 
a leading developer in Broadcast graphics 
and VTR control technology 
Call us on (+44) 353 741222 or fax our 
order/information line on (+44) 353 741216 


22 HIGH STREET, 
HADDENHAM, ELY, 
CAMBRIDGE, CB6 3XA, ENGLAND 
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VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low Student-equipment ratio 

* 2.000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 282 


604 685-5808 


Fax: 685-5830 
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REMOVE HARDWARE 
O—-w LOCKS x—0O 


Protect your investment! 

Don’t wait for your lock to get lost, 
stolen or fail and render your pro- 
gram useless. 

Our SAFEKEY’S are guaranteed to 
unlock the following: 


TOPAS RIO 
INSCRIBER LUMENA AUTOCAD 
HiRes QFX D.G.S. & MORE 


Limited Time Offer $525 plus S&H 
(609) 390-2799 


24 HR. FAX HOTLINE 
(609) 390-3750 


IMAGINE THAT 


1 EVERGREEN DR., SEAVILLE, NJ 08230 
TM-Trademarks property of respective owners. 
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CADKEY 


COMPUTER : 
GRAPHICS Graphics 
WORLD Showcase 


is the ideal low-cost solution for 
generating high-quality sales leads 
from over 200,000 industry 
professionals. 


Send camera-ready logo and 60 words 
of copy. We'll do the rest. 


Introduce a new product, test a 
market, or promote a bulletin. 
For rates contact Sue Shorrock at 
508/392-2185. 


MAKE YOUR CAD COMFORTABLE 


Dakota Digitizer Workstations are fully 
adjustable, mount any large digitizer and 
support multiple 14”-27” monitors. Imme- 
diate shipping (UPS). 
Call today for catalog. 

DAKOTA 
CALL:603/964-2122 ext. 100 
FAX:603/964-7220 
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A Flock of Birds™ 


New six degrees-of-freedom body 
tracker now available. 


* Measure the X, Y, Z position and 
360° angular coverage of a user's 
head and limbs for animation and 
virtual reality applications. 


* Simultaneously track from one to 
eight tiny receivers at high speeds 
without blocking problems. 


* Long range options. 
See us at NCGA '92 


Ascension 


Technology Corporation 


P.O. Box 527 = Burlington, VT 05402 
Tel: 802-655-7879 
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IMAGE 
COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 


OPTIPAC - Flexible Compression Solution 


* Color, Gray Scale and Binary Images 

* Lossless and 10 Controlled Quality (CQ) Modes 

* Varying CQ Compression Ratios in Excess of 100:1 
* Lossless Ratios Up to 3:1 or More 

* Extendible I/O Capability for Any I/O Device 

* Fully Programmable Compression Engine 

¢ A Single Software Interface 


Configurations: + Upto Five (5) DSPs 
* Software Only Version 


Standards: ° JPEG (Proposed Standard) 
* CCITT Group III & IV 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


Advantages: ° Increased Communication Rates 
* Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 (916) 756-1309 FAX 
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PRODUCT DESIGN, ANIMATION, 
IMAGE PROCESSING, 3D SOLIDS 
MODELING, RAY-TRACING, IMAGE 
COMPRESSION, SIMULATION, CAD, 
CAM, WINDOWS ACCELERATION, 


“unsurpassed in rendering 
ultra-realistic images” —pc week, 1991 


ACCELERATOR BOARDS, GRAPHICS 
SYSTEMS, CONTROLLERS, VIDEO TO: 
HIGHEST RESOLUTION, PC CARDS TO 
HIGH PERFORMANCE PRODUCTS.... 


LAZERUS 
2821 9th St. Berkeley, CA 94710 
(510) 339-6263 


ROBOTICS, PROCESS CONTROL, CIM, 
EMBEDDED SYSTEMS, HYDRAULIC & 
LASER CONTROL, SYSTEM DESIGN. 


CIRCLE 145 ON INFORMATION CARD 


ORDER YOUR 
Computer Graphics 
World BUYERS 


GUIDE NOW!!! 
100% updated for 
this edition 


COMPATIBLE PRODUCTS FOR 


ANIMATION 


THE ULTIMATE CONTROL SOLUTION. 


V-LAN” Provipes THe Uttimate SOLUTIONS 
To Controt Your ANIMATION, MULTIMEDIA 
AND Desxtoep Vipco PRopucTIONs. 


FRAME ACCURATE CONTROL OF VIDEOTAPE, 
VIDEODISC & OTHER VIDEO DEVICES. 


CONNECTS TO ANY COMPUTER FOR CONTROL 
(MAC, IBM, AMIGA, SILICON GRAPHICS, ETC.) 


ANIMATION CONTROLLERS & VIDEO EDITORS _ 


SOFTWARE DOWNLOADABLE DEVICE DRIVERS 
FOR ALL APPLICABLE DEVICES 


DIGHIZING & RECORDING SOFTWARE 


Videomedia 


1-800-YES-VLAN 
(408) 227-9977 PST 
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UNIVERSAL 
CONTROL 
NETWORK 


1 800 331-4463, Ext. 


Thanks. We appres 
opportunity to serv 
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The “Most Principle” 


PEXlib is the standard that 
serves the most people most effectively 


By M. Andrew Barlow 


mark for the success of a graph- 

ics standard to be popularity or 
volume, then PEXlib is their clear- 
cut choice. PEXlib, based on the 
highly successful X Window stan- 
dard, is a new, comprehensive, 3D 
command set from the MIT X Con- 
sortium. This interface library to 
the PEX (PHIGS Extensions to X) 
protocol enables users to tap the 
potential of 3D graphics on all 
high-performance workstations. 
PEXlib represents a far better ap- 
proach than an API (Application 
Programmers Interface) such as 
Silicon Graphics’ Iris GL, which 
the company recently made avail- 
able for licensing. 

Why is PEXlib a better ap- 
proach? Firstly, let’s begin by ask- 
ing what a standard is. Actually, a 
standard is a little like pornogra- 
phy: easy to recognize, but hard to 
define and to reach consensus 
upon. A standard adheres to the 
“most principle.” In other words, it 
addresses the needs of most of the 
applications most of the time on 
most of the equipment. 


; f users judge the best bench- 


Standard Procedure 

The MIT X Consortium follows a 
defined procedure that has proven 
successful—as shown by the suc- 
cess of the X Window standard. 
This process lets all vendors con- 
tribute technology in an open and 
friendly environment that can ben- 


M. Andrew Barlow is a product manager for 
the HP Series 700 at Hewlett-Packara’s offices 
in Chelmsford, Massachusetts. 
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efit all. PEX and PEXlib will be 
freely available from the X Con- 
sortium beginning in mid-1992. 
On the other hand, de facto stan- 
dards that are controlled and li- 
censed by one vendor can be biased 
toward the business needs of that 
controlling vendor rather than the 
needs of the market in general. 
Secondly, developers and end us- 
ers want an integrated environ- 
ment for all graphics—from the 
user interface to 3D capability. As 
an extension of X Windows, PEX- 
lib provides for this need in a 
seamless fashion. It shares the 
same programming concepts as its 
analog library, Xlib. This connec- 
tion means that people who know 
how to program with Xlib can easi- 
ly pick up PEXlib. GL does not 
share this benefit. In addition, Xlib 
and PEXlib together can support a 
broad range of uses—ranging from 
2D wireframe to 3D photo-realistic 
applications—while other APIs tend 
to be targeted to specific markets. 
Interoperability and easy access 
to the client/server environment 
are also desired by developers and 
end-users. PEXlib provides for 
these needs because it is based 
upon PHIGS extensions to the X 
network protocol. To my knowl- 
edge, APIs such as GL currently do 
not support a protocol based on dis- 
tributed graphics. SGI will be 
working with Digital Equipment 
Corp. to develop a protocol exten- 
sion, but such an extension may 
not be compatible with PEX. 
Thirdly, one of the largest costs 
to an application supplier is the 
graphics port. With the current 
hodgepodge of graphics APIs that 


are available, developers have been 
forced either to spend a large 
amount of time tuning their appli- 
cations to run efficiently on every 
platform, or to stick with one or two 
platforms and run slowly on the oth- 
ers. GL adds yet another API. 
While SGI has scheduled a por- 
table version of GL, called “Open 
GL,” for mid-1992 availability, it is 
questionable as to whether the 
company will be able to maintain 
compatibility and performance be- 
tween the current version of GL 
and Open GL. If SGI cannot do so, 
applications may be forced into yet 
another port and added support 
costs. With PEXlib, users get com- 
patibility, performance, and the 
broadest support available. 


PEX Bandwagon 

Finally, PEX already enjoys 
broad industry support. DEC, 
IBM, Sun, Hewlett-Packard, Tek- 
tronix, Hitachi, Sony, Kubota, Ith- 
aca Software, Convex, and Evans 
& Sutherland have all announced 
commitment to PEX. HP, DEC, 
IBM, and Sun alone represent 
more than 70 percent of the work- 
station market. Although DEC 
and IBM have also “backed” both 
Open GL and PEXlib, it is not 
clear at this point what their actu- 
al commitment will be. 

PEXlib will provide a friendly, 
X-based graphical user interface to 
vendors, developers, and end-users 
who are committed to interopera- 
bility, the client/server model, and 
the sharing of technology in an 
open environment. I question 
whether GL or any other API can 
ever match this benefit. CGW 
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SiliconGraphics 


Geometry Partners 


Cooperative 
Programs 


Computer Design, Inc. 
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Own the complete solution: 

DesignConcept™ 3D from Computer Design, Inc. 

DesignConcept™ 3D offers 

the world's only interactive texture mapping 

software that is coupled with a dynamic, interactive 
modeler. 
Visualize 
prototypes 
constructed 

of both hard and soft surfaces. Cut lead time from! 

your product-development cycle by sending 

mathematically correct data to engineering and 

manufacturing. Make revisions easily and quickly 

to view more design options. 

Own the complete solution. 

For more information on DesignConcept™ 3D 

call Computer Design, Inc. at (616) 361-1139. 


See a demonstration at NCGA, booth #2411. 


INTRODUCNG— 
OND maging Software from Image Data for 


Tee Cc OR a DEC, IBM, SGI, SUN and E&S RISC Workstations. 


THE CORE is a new, software product ford #MAaAGe display; manipulation, file management and processing. The 
X/Motif”™ user interface is the\finest image ana-visual data display environment you've ever seen. It is absolutely 
irresistible. Guaranteed! For Price, Performance anid Ease-Of- Use, THE CORE "eats the competition's lunch." 


THE CORE Features:} —__._ a 
A Interactive image manipulations window independent pan, i leating pert 
zoom, and rotate. ; . 


A User Extension feature, you may par your command line application’ to, 
and seamlessly run them from THE CORE main menu. 
A Simultaneous display of multi fe 
of the same image an any pseudo color or'true color X/Windows™ = 
A No limitation on numper and sige of are: images. 


A help. : 


i 


a idubantive Tool Palettes and aguite of basic 2D imaging functions. 


You can order THE CORE in 7 sow 
at the unbelievably lowintroduc-# 
tory price of $500. Eath license” 
permits you to run the product . 
on one host CPU, no additional 
license fee is required for adai- 
tional X-terminals on yur net- 

work. If you are not fully satisfied y 
with THE CORE, for anyreason © 
whatsoever, return the product . 
within 90 days of receipt fora full 


Ve i ; 
cn 
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___ Configuring Los Angeles 9 / Untitled 1 
v One Band 


4» Three Bands (Red, Green, Blue) 


refund. : ’ 
lf you are an Evans & Sutherland / 
ESV workstation user, don’t . 


order THE CORE, E&S already 

bought it for each and every ESV 
user. They'll be shipping it to you 
soon. Enjoy! 7 


‘ Beers Ree Sa a a 
f= Show Image Layer 
F? Show Vector Layer 


a 
Ff Filled Shapes 


I CAN’T RESIST! 


Please send me ____ copies of THE CORE at 
$500.00 apiece, for a total order amount of 


$ ___, for the following apa ): 
Spe ecify number of copies for ea latform 


it — Vectors 


OK Preview | Cancel || 


Silicon Graphic: Sun 
ilicon phics _ vy Table of Contents 


__ IBM RS/6000 __ DECStation 


(E&S users need not order.) Piss esnctenent 


| ~~ 1 Installation Instructions 


Kernel File: | /usr2/kernels/L aplacian. ker 


=] J S 


Name: _ Using the Lookup Table Editor 


Company: _ ae OL 


| ., 2 Getting Started 


4» 3 |mage Processing Tutorial 


vv 4 Basic Tools and Functions 


Address: 

City: < 

Phone: ‘a? ee te 

Method of Payment: 
Q) Check J American Express 
QO VISA C) MasterCard 


Credit Card #: 
Expiration Date: 
Signature: 


Mail completed order form to 
Image Data Corporation 
(818) 796-9155 
P.O. Box 50845 
Pasadena, CA 91115-0845 


“y y e + c ar 010s 9 c o& J 
“ your order to us at: (818) 796-8574 


Save As Duplicate] 
Hide Edit Window | 


q LA _Landsat) XOR "(LA Sec Section jon_Chart) | [J Scale | 


° THE CORE 
- P.O. Box 50845 


—— .: Pasadena, CA 91115 


=: 618.706.9155 
IMAGE DATA: 818,796,8574 FAX 


v AError Recovery 

| yy B Directory Structure 

| v CExtensions Script Language | 
v DIDC Image Files 


xy Index 


Figure 3-6. PARA/SERIES LUT Editor 
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